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ISSUE:  The  U.S.  Army  Corps  of  Engineers  (COE)  is 
required  by  Federal  law  and  by  its  own  regulations  to 
protect  “historic  properties”  (archaeological  sites  eligible 
for  the  National  Register  of  Historic  Places)  from  adverse 
impacts  or  to  mitigate  adverse  effects  through  data  recov¬ 
ery,  site  stabilization,  etc.  Sites  located  within  the  draw¬ 
down  zones  at  COE  reservoirs  are  being  adversely  af¬ 
fected  by  fluctuating  water  levels  caused  by  normal  res¬ 
ervoir  operation.  Seasonal  drawdowns  cause  a  variety  of 
erosion-related  impacts  and  expose  sites  to  human  van¬ 
dalism.  Strategies  must  be  devised  to  prevent  or  mitigate 
adverse  impacts  to  these  significant  cultural  resources. 

RESEARCH  OBJECTIVE:  The  major  objective  of 
this  research  work  unit  is  to  provide  archaeologists  and 
lake  managers  with  the  tools  for  more  effective  manage¬ 
ment  of  historic  properties  within  the  fluctuating  draw¬ 
down  zones  of  Corps  reservoirs.  The  techniques  and 
methodologies  developed  can  be  incorporated  into  proj¬ 
ect  operation  and  maintenance  manuals  and  Historic  Pres¬ 
ervation  Management  Plans.  The  research  goal  is  to 
move  beyond  crisis  management  into  thoughtful  steward¬ 
ship  of  the  cultural  resources  under  Corps  control.  To 
achieve  this  requires  better  delineation  of  the  overall 
problem  and  clear  guidelines  for  the  treatment  of  such 
properties,  including  long-term  monitoring  plans,  data 
recovery  options,  and  the  use  of  effective  site  preservation 
techniques. 

SUMMARY:  Two  technical  reports  have  been  pro¬ 
duced  for  this  work  unit.  The  first  report,  “Impacts  to 
Historic  Properties  in  Drawdown  Zones  at  Corps  of  En¬ 
gineers  Reservoirs,”  deals  with  the  nature  and  occurrence 
of  impacts  to  historic  properties  along  the  shorelines  and 
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the  survey  questionnaire  responses  obtained  from  all 


Corps  Districts  and  describes  the  management  practices 
observed  in  field  visits  to  nine  Corps  reservoirs.  This 
second  report  attempts  to  identify  techniques  for  the  ef¬ 
fective  management  of  historic  properties  (National  Reg¬ 
ister  eligible)  which  are  annually  subjected  to  impacts 
from  reservoir  drawdowns.  Much  of  the  discussion  fo¬ 
cuses  on  three  case  studies  which  were  conducted  at  three 
Ohio  River  Division  reservoirs  during  the  winter  draw¬ 
down  period  of  1996.  The  Corps  reservoirs  included 
Barren  River  Lake,  Kentucky  (Louisville  District); 
Bluestone  Lake,  West  Virginia  (Huntington  District);  and 
Allegheny  Reservoir,  Pennsylvania  and  New  York  (Pitts¬ 
burgh  District).  Management  techniques  observed  at  the 
nine  Corps  projects  visited  in  1995  are  also  discussed. 
Additional  information  on  proposed  management  tech¬ 
niques  has  been  incorporated  from  sponsored  research 
now  under  way  at  the  U.S  Army  Engineer  Waterways 
Experiment  Station  for  other  Corps  Districts.  Site  evalu¬ 
ation  strategies,  cultural  resources  monitoring  plans,  the 
mitigation  of  adverse  effect  through  the  combined  use  of 
archaeological  data  recovery  and  site  protection,  the  di¬ 
rect  and  indirect  control  of  vandalism,  and  the  preparation 
of  drawdown  zone  protection  plans  are  some  of  the  major 
topics  addressed. 

AVAILABILITY:  The  report  is  available  on  Interli¬ 
brary  Loan  Service  from  the  U.S.  Army  Engineer  Water¬ 
ways  Experiment  Station  (WES)  Library,  3909  Halls 
Ferry  Road,  Vicksburg,  MS  39180-6199;  telephone 
(601)  634-2355. 

To  purchase  a  copy,  call  the  National  Technical  Informa¬ 
tion  Service  (NTIS)  at  (703)  487-4650.  For  help  in  iden¬ 
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Preface 


The  study  herein  was  conducted  as  part  of  Work  Unit  32881,  entitled 
“Techniques  for  Effective  Management  of  Historic  Properties  on  Lake- 
shores  and  in  Drawdown  Zones,”  of  the  Environmental  Impact  Research 
Program  (EIRP).  The  EIRP  is  sponsored  by  Headquarters,  U.S.  Army  Corps 
of  Engineers  (HQUSACE),  and  is  managed  by  the  Environmental  Laboratory 
(EL)  of  the  U.S.  Army  Engineer  Waterways  Experiment  Station  (WES). 
Program  Monitors  were  Ms.  Cheryl  Smith,  Mr.  Forester  Einarsen,  and 
Mr.  Frederick  B.  Juhle,  HQUSACE.  Technical  guidance  and  review  were 
provided  by  Dr.  Frederick  L.  Briuer  and  Mr.  Roger  Hamilton,  EL,  and  by 
Dr.  Clay  Mathers,  National  Research  Council  Post-Doctoral  Fellow  in  EL. 
Technical  support  during  the  fieldwork  phase  and  co-authorship  of  the  case 
studies  analyses  was  provided  by  Dr.  Lawson  Smith,  Geotechnical  Laboratory 
(GL),  Mr.  Hollis  Allen,  EL,  and  Mr.  Hugh  Taylor,  GL.  Dr.  Russell  F. 
Theriot,  EL,  serves  as  the  EIRP  Program  Manager. 

Dr.  Paul  R.  Nickens  proposed  the  research  to  the  Field  Review  Group 
of  the  EIRP  in  the  spring  of  1993  and  served  as  Principal  Investigator 
until  his  departure  from  WES  in  February  1994.  Since  November  1994, 

Mr.  Robert  A.  Dunn  has  served  as  Principal  Investigator.  Mr.  Dunn  was 
also  an  author  of  this  report. 

The  study  was  conducted  under  the  general  supervision  of  Dr.  Robert  M. 
Engler,  Chief,  Natural  Resources  Division,  EL;  and  Dr.  John  W.  Keeley, 
Director,  EL. 

At  the  time  of  publication  of  this  report,  Director  of  WES  was 
Dr.  Robert  W.  Whalin.  Commander  was  COL  Bruce  K.  Howard,  EN. 


This  report  should  be  cited  as  follows: 


Dunn,  R.  A.,  Smith,  L.  M.,  Allen,  H.  H.,  and  Taylor,  H.  M. 
(1996).  “Managing  historic  properties  in  drawdown  zones  at 
Corps  of  Engineers  reservoirs:  Three  case  studies,”  Technical 
Report  EL-96- 14,  U.S.  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 


The  contents  of  this  report  are  not  to  be  used  for  advertising,  publication , 
or  promotional  purposes .  Citation  of  trade  names  does  not  constitute  an 
official  endorsement  or  approval  of  the  use  of  such  commercial  products. 


Conversion  Factors,  Non-SI  to 
SI  Units  of  Measurement 


Non-SI  units  of  measurements  used  in  this  report  can  be  converted  to  SI 
units  as  follows: 


Multiply 

By 

To  Obtain 

acres 

4,046.873 

square  meters 

feet 

0.3048 

meters 

inches 

2.54 

centimeters 

miles  (U.S.  statute) 

1.609347 

kilometers 

1  Introduction  and 
Background 


The  research  work  unit  “Techniques  for  Effective  Management  of  Historic 
Properties  on  Lakeshores  and  in  Drawdown  Zones”  was  successfully  proposed 
to  the  Field  Review  Group  of  the  Environmental  Impact  Research  Program  in 
the  spring  of  1993.  As  originally  conceptualized,  the  “drawdown  work  unit” 
had  the  objective  “to  provide  cultural  resource  specialists  and  lake  managers 
with  the  tools  to  undertake  effective  management  of  historic  properties  located 
within  the  fluctuating  drawdown  zones  of  Corps  lakes.” 

To  achieve  this  overall  objective  three  research  goals  were  proposed. 

These  included  the  following: 

a.  Delineation  of  the  overall  problem,  especially  in  terms  of  methods  for 
improved  impact  assessment  and  quantification  of  effects. 

b.  Development  of  techniques  for  efficient  identification  and  evaluation  of 
affected  historic  properties. 

c.  Preparation  of  guidelines  for  treatment  of  such  properties,  including 
monitoring,  data  recovery,  and  preservation  options. 

Two  technical  reports  were  planned.  The  first  report  would  define  the 
scope  of  the  drawdown  management  problem  within  the  Corps.  The  second 
report  would  provide  specific  guidelines  and  examples  of  effective  manage¬ 
ment  techniques  for  historic  properties  located  in  drawdown  zones.  Prelimi¬ 
nary  plans  were  also  made  for  a  U.S.  Army  Engineer  Waterways  Experiment 
Station  (WES)-sponsored  workshop  on  the  drawdown  problem  to  be  held  in 
Fort  Worth,  TX,  at  the  end  of  the  first  year  of  research.  Due  to  reduced 
funding  for  the  second  work  year  and  the  departure  of  the  original  Principal 
Investigator  in  February  1994,  the  proposal  for  a  national  workshop  on  the 
drawdown  problem  had  to  be  discarded. 

In  January  1995,  work  did  begin  on  the  first  technical  report.  A  survey 
questionnaire  was  prepared  by  the  author  and  distributed  to  all  37  Districts 
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within  the  U.S.  Army  Corps  of  Engineers,  and  information  copies  were  sent 
to  the  14  Corps  Divisions.  The  results  of  that  survey  questionnaire  and  the 
field  visits  it  generated  form  the  nucleus  of  the  first  technical  report,  “Impacts 
to  Historic  Properties  in  Drawdown  Zones  at  Corps  of  Engineers  Reservoirs” 
(Dunn  1996). 

That  first  report  confirmed  the  hypothesis  that  impacts  to  historic  proper¬ 
ties  in  drawdown  zones  were  severe  in  their  effect  and  a  major  compliance 
problem  for  every  lake  manager  within  the  Corps.  It  also  provided  an  accu¬ 
rate  description  of  the  types  of  impacts  that  can  occur  in  reservoir  fluctuation 
zones  and  the  baseline  condition  for  cultural  resource  management  (CRM)  for 
this  specific  class  of  sites. 

Dunn  (1996)  demonstrated  that  historic  properties  in  drawdown  zones  at 
Corps  reservoirs  are  continuing  to  be  destroyed  by  erosion  and  vandalism  and 
that  the  problem  is  geographically  widespread,  affecting  every  Corps  District 
that  manages  reservoirs.  Seven  specific  management  problems  within  the 
Corps  were  identified: 

a.  Within  the  Corps  of  Engineers,  there  was  a  lack  of  “Baseline  Funding” 
for  the  management  of  historic  properties  (National  Register  eligible) 
within  drawdown  zones.  Such  funding  is  essential  so  that  impacts  that 
occur  annually  can  be  dealt  with  annually. 

b.  There  was  an  insufficient  emphasis  on  site  evaluation  (Phase  2  testing). 
The  consequence  of  this  is  a  paralyzing  uncertainty  over  which  sites 
warrant  future  management,  protection,  and  mitigation  of  adverse 
effect. 

c.  There  was  a  general  lack  of  emphasis  on  the  preparation  of  Historic 
Property  Management  Plans  (HPMP)  and  a  specific  lack  of  emphasis 
on  the  drawdown  zone  problem  within  completed  HPMPs. 

d.  There  was  insufficient  manpower  and  a  lack  of  procedural  guidance  on 
law  enforcement  options  for  the  effective  enforcement  of  the  Archeo¬ 
logical  Resources  Protection  Act  of  1979  (ARP A)  and  Title  36. 

e.  There  was  a  lack  of  training  on  the  part  of  cultural  resource  coordina¬ 
tors  at  Corps  reservoirs  and  insufficient  utilization  of  available  Corps 
expertise  on  site  protection  and  stabilization. 

/.  There  was  a  lack  of  site  monitoring,  both  in  planning  and  implementa¬ 
tion,  to  ensure  the  long-term  protection  and  preservation  of  historic 
properties. 

g.  There  was  an  ineffective  use  of  indirect  management  techniques  to 
control  visitor  behavior. 
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Emphasis  now  will  shift  from  defining  the  scope  of  the  drawdown  problem 
to  identifying  possible  solutions.  This  report  will  attempt  to  identify  tech¬ 
niques  for  the  effective  management  of  historic  properties  that  are  annually 
subjected  to  drawdown  impacts.  Much  of  the  discussion  will  focus  on  three 
case  studies  that  were  conducted  at  three  Ohio  River  Division  reservoirs  dur¬ 
ing  the  winter  drawdown  period  of  1996.  The  case  studies  include  the  follow¬ 
ing  Corps  reservoirs: 

Barren  River  Lake,  Kentucky  (Louisville  District) 

Bluestone  Lake,  West  Virginia  (Huntington  District) 

Allegheny  Reservoir,  Pennsylvania  and  New  York  (Pittsburgh  District) 

Effective  management  techniques  observed  at  the  nine  Corps  projects 
visited  by  the  authors  in  1995  are  also  discussed.  Additional  information  on 
proposed  management  techniques  has  been  incorporated  from  research  now 
underway  at  WES  for  the  Corps’  Walla  Walla,  Portland,  and  Seattle  Districts. 
Dr.  Lawson  Smith  serves  as  Principal  Investigator  for  this  North  Pacific 
Division-sponsored  research.  Site  evaluation  strategies,  cultural  resources 
monitoring  plans,  the  mitigation  of  adverse  effect  through  the  combined  use  of 
archaeological  data  recovery  and  site  protection,  the  direct  and  indirect  control 
of  vandalism,  and  the  preparation  of  drawdown  zone  protection  plans  are 
some  of  the  topics  addressed  in  this  report. 


Chapter  1  Introduction  and  Background 


2 


Field  Visits 


1995  Field  Visits  to  Nine  COE  Reservoirs 

The  15  Corps  Districts  that  completed  the  survey  questionnaire  on  draw¬ 
down  impacts  nominated  24  projects  for  field  visitation  and  follow-up  study. 
Nine  reservoirs  were  eventually  selected  for  initial  field  visits.  The  para¬ 
mount  selection  criterion  was  that  the  reservoir  contained  historic  properties  in 
its  drawdown  zone  that  were  being  affected  by  fluctuating  pool  levels.  As 
defined  in  Engineer  Regulation  (ER)  1130-2-438,  “historic  properties”  are 
archaeological  sites  (prehistoric  or  historic  in  age)  that  are  eligible  for  inclu¬ 
sion  in  the  National  Register  of  Historic  Places. 

The  first  field  visit,  Vicksburg  District’s  Grenada  Lake  in  Mississippi,  was 
conducted  in  late  April  1995.  During  the  period  from  early  June  through 
mid-August  1995,  eight  additional  reservoirs  with  National  Register  eligible 
sites  located  in  the  reservoir’s  drawdown  zones  were  visited.  In  chronological 
order  they  included  the  following: 

Wright  Patman  Lake,  Texas 

Lake  Eufala,  Oklahoma 

Lake  Barkley,  Tennessee  and  Kentucky 

Barren  River  Lake,  Kentucky 

Bluestone  Lake,  West  Virginia 

Allegheny  Lake,  Pennsylvania  and  New  York 

Mansfield  Hollow  Lake,  Connecticut 

Ball  Mountain  Lake,  Vermont 

Prior  to  visiting  the  selected  reservoirs,  a  memorandum  was  prepared  and 
sent  to  the  project  managers.  This  was  done  subsequent  to  extensive  tele¬ 
phonic  coordination  with  the  District  archaeologist  or  District  point  of  contact 
for  cultural  resource  management.  Figure  1  illustrates  the  approach  taken 
with  these  initial  field  visits.  Detailed  discussions  on  these  site  visits  appear 
in  the  first  work  unit  report  (Dunn  1996:46-63).  Much  of  the  discussion  of 
management  practices  in  the  present  report  will  be  based  on  what  was 
observed  during  these  visits. 
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MEMORANDUM  FOR  SEE  DISTRIBUTION 
DATE:  7/10/95 

SUBJECT:  Initial  Field  Visits/Interviews  for  Research  Work  Unit  32881  "Techniques  for  Effective 
Management  of  Historic  Properties  on  Lakeshores  and  in  Drawdown  Zones" 

1.  The  Environmental  Laboratory,  U.S.  Army  Engineer  Waterways  Experiment  Station  (WES),  is 
investigating  impacts  to  archaeological  sites  which  occur  as  a  result  of  reservoir  drawdowns.  To  aid 
Corps  archaeologists  in  more  effectively  managing  these  cultural  resources,  the  WES  has  undertaken  a 
research  program  with  the  following  goals: 

a.  Better  delineation  of  the  problem,  especially  in  terms  of  methods  for  improved  impact  assessment 
and  the  quantification  of  effects. 

b.  Techniques  for  efficient  identification  and  evaluation  of  historic  properties  (those  eligible  for  the 
National  Register  of  Historic  Places)  affected  by  drawdowns. 

c.  Guidelines  for  the  treatment  of  such  properties,  including  monitoring,  data  recovery,  and  preserva¬ 
tion  options. 

2.  Based  on  your  District’s  responses  to  our  questionnaire  and  the  recommendation  of  your  District 
Archaeologist  your  project  has  been  selected  for  an  initial  site  visit.  This  visit  will  consist  of  two  parts. 
First,  a  short  meeting  will  be  held  in  the  resident  office  during  which  time  your  current  management 
practices  will  be  discussed  and  the  potential  for  a  more  detailed  case  study  focusing  on  a  specific  site  area 
during  the  project’s  seasonal  drawdown  will  be  assessed.  You  or  your  cultural  resource  coordinator 
should  plan  to  attend.  Second,  a  visit  to  areas  where  known  historic  properties  are  being  affected  will  be 
attempted.  Your  District  Archaeologist  will  be  participating  in  this  field  visit. 

3.  The  second  round  of  field  visits  is  scheduled  for  the  period  of  July  31 -August  11: 

Bluestone  Lake,  Hinton,  WV  -  0900  on  1  August  1995 
Allegheny  Reservoir,  Warren,  PA  -  0900  on  3  August  1995 
Mansfield  Hollow  Lake,  Mansfield  Cent.,  CT  -  0900  on  7  August  1995 
Ball  Mountain  Lake,  Jamaica,  VT  -  0900  on  9  August  1995 

4.  Your  cooperation  and  assistance  during  the  field  visit  will  be  greatly  appreciated.  Because  I  will  be  on 
official  travel  during  the  week  of  July  24-28  all  questions  you  might  have  about  the  work  unit  and  field 
visits  should  be  directed  to  my  supervisor,  Mr.  Roger  Hamilton,  Chief,  Resource  Analysis  Branch, 
Environmental  Laboratory,  at  601/634-3724.  Other  questions  concerning  the  field  visits  should  be 
directed  to  your  District  Archaeologist. 

Robert  A.  Dunn 
Research  Archaeologist 
CEWES-EN-R 


Figure  1.  Memorandum  describing  1995  field  visits 
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1 996  Return  Field  Visits  to  Three  Reservoirs 


In  February  and  March  of  1996,  the  authors  of  this  report  returned  to  three 
of  the  reservoirs  to  make  detailed  observations  on  the  impacts  to  historic  prop¬ 
erties  at  these  projects  and  to  collect  data  for  the  preparation  of  the  case  stud¬ 
ies  that  are  included  in  this  report.  The  projects  revisited  included  Barren 
River  Lake  in  Kentucky,  Bluestone  Lake  in  West  Virginia,  and  Allegheny 
Reservoir  in  Pennsylvania  and  New  York. 

The  data  obtained  by  the  WES  team  were  also  used  to  make  detailed  site 
protection  recommendations  to  the  District  archaeologist  or  cultural  resources 
coordinator.  During  its  visit,  the  WES  team  inspected  numerous  National 
Register  eligible  historic  properties  at  each  project,  not  all  of  which  have  been 
discussed  here.  Excluding  travel  time,  3  days  were  spent  in  the  field  at  each 
project.  In  addition  to  the  extensive  notes,  sketches,  and  still  photographs 
made  by  the  team  members,  all  the  visits  to  the  sites  described  in  this  report 
were  videotaped. 

Figure  2  illustrates  the  approach  taken  with  these  follow-up  field  visits. 

Dr.  Lawson  Smith  prepared  a  geomorphic  assessment  for  all  of  the  major  sites 
visited  (Appendix  A).  Mr.  Hollis  Allen  (bioengineering)  and  Mr.  Hugh  Tay¬ 
lor  (geotechnical  engineering)  made  detailed  site  protection  recommendations 
based  on  their  extensive  experience  in  the  field  of  erosion  control. 
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MEMORANDUM  FOR  SEE  DISTRIBUTION 
DATE:  1/23/96 

SUBJECT:  Case  Study  Field  Visits  for  Research  Work  Unit  32881  “Techniques  for  Effective  Management  of  Historic  Properties  on  Lakeshores  and  in 
Drawdown  Zones” 


1.  The  Environmental  Laboratory,  U.S.  Army  Engineer  Waterways  Experiment  Station  (WES),  is  investigating  impacts  to  archaeological  sites  which 
occur  as  a  result  of  reservoir  drawdowns.  To  aid  Corps  archaeologists  in  more  effectively  managing  this  class  of  cultural  resources,  HQ,  USACE  has 
provided  funding  to  WES  through  the  Corps’  Environmental  Impact  Research  Program  (EIRP)  to  conduct  a  research  program  with  the  following  goals: 

a.  Better  delineation  of  the  problem,  especially  in  terms  of  methods  for  improved  impact  assessment  and  the  quantification  of  effects. 

b.  Techniques  for  efficient  identification  and  evaluation  of  historic  properties  (those  eligible  for  the  National  Register  of  Historic  Places)  affected 
by  drawdowns. 

c.  Guidelines  for  the  treatment  of  such  properties,  including  monitoring,  data  recovery,  and  preservation  options. 

2.  Based  on  the  initial  field  visit  to  your  project  in  1995  and  subsequent  coordination  with  your  District  Archaeologist/Cultural  Resource  Coordinator 
your  project  is  one  of  three  which  has  been  selected  for  more  detailed  study.  The  observations  and  data  obtained  by  the  WES  team  (listed  below)  will 
be  used  in  the  preparation  of  a  site  protection  case  study  for  the  research  work  unit  on  drawdown  impacts.  During  our  visit  the  WES  team  will  inspect 
one  or  more  National  Register  eligible  historic  properties  at  your  project,  analyze  geomorphic  and  human  impacts  to  the  site(s),  and  prepare  detailed 
recommendations  for  its  future  management.  The  team’s  observations  and  recommendations  will  be  submitted  to  your  District  Archaeologist  and  later 
incorporated  in  the  second  draft  report  for  the  research  work  unit.  Excluding  travel  time  three  days  are  scheduled  to  be  spent  at  each  project. 

3.  The  WES  site  protection  team  includes  the  following  individuals: 

Mr.  Robert  Dunn,  Environmental  Laboratory ,  Research  Archaeologist  and  Principal  Investigator 

Dr.  Lawson  Smith,  Geotechnical  Laboratory,  Senior  Research  Geomorphologist 

Mr.  Hollis  Allen,  Environmental  Laboratory,  Research  Biologist 
Mr.  Hugh  Taylor,  Geotechnical  Laboratory,  Research  Civil  Engineer 

4.  The  follow-up  field  visits  are  scheduled  for  the  period  of  February  19  -  March  15  as  follows: 

Barren  River  Lake,  KY  -  meet  at  0900  on  20  February  1996;  on-site  20-22  February 

Bluestone  Lake,  Hinton,  WV  -  meet  at  0900  on  5  March  1996;  on-site  5-7  March 

Allegheny  Reservoir,  Warren,  PA  -  0900  on  12  March  1996;  on-site  12-14  March 

You  and  your  cultural  resource  coordinator  should  plan  to  attend  the  initial  meeting  on  the  first  day  of  the  field  visit.  Following  that  orientation 
meeting  field  inspection  of  the  sites  nominated  by  your  District  Archaeologist  or  Coordinator  will  be  attempted.  Your  District  Archaeologist  will  be 
participating  in  the  meeting  and  the  site  inspection. 

5.  Your  cooperation  and  assistance  during  the  field  visit  will  be  greatly  appreciated.  All  questions  you  might  have  about  the  work  unit  and  case  study 
field  visits  should  be  directed  to  me  at  601/634-2380  or  to  my  supervisor,  Mr.  Roger  Hamilton,  Chief,  Resource  Analysis  Branch,  Environmental 
Laboratory,  at  601/634-3724.  Other  questions  concerning  the  field  visits  should  be  directed  to  your  District  Archaeologist  or  Coordinator. 


Robert  A.  Dunn 
Research  Archaeologist 
CEWES-EN-R 

cc: 

Anne  Bader  (CEORL-PD-R) 

Dr.  Robert  Maslowski  (CEORH-PD-R) 

Kathleen  Anderson  (CEORP-OR-R) 


Figure  2.  Memorandum  describing  1996  follow-up  field  visits 
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3  Evaluating  Archaeological 
Resources  as  Historic 
Properties 


Site  Evaluation  Imperative 

All  archaeological  sites  do  not  meet  the  criteria  of  eligibility  for  the 
National  Register  of  Historic  Places.  Those  that  do  are  “historic  properties” 
as  defined  in  ER  1130-2-438.  Paragraph  4a  of  that  regulation  defines  “His¬ 
toric  Properties”  as  any  prehistoric  or  historic  district,  site,  building,  struc¬ 
ture,  or  object  included  or  eligible  for  inclusion  in  the  National  Register  of 
Historic  Places  (NRHP). 

One  does  not  know  if  an  archaeological  site  is  a  “Historic  Property”  with¬ 
out  formal  archaeological  testing  and  evaluation  of  its  significance  against 
established  criteria  of  eligibility  and  defined  research  objectives.  Only  in  a 
few  rare  cases  have  archaeological  sites  been  determined  eligible  for  the 
National  Register  without  this  type  of  formal  evaluation  (e.g.,  based  on  sur¬ 
face  indications  of  great  antiquity). 

The  legal  requirement  to  evaluate  cultural  resources  for  the  National  Regis¬ 
ter  is  clearly  codified  in  Section  110(a)(2)  of  the  National  Historic  Preserva¬ 
tion  Act  (NHPA).  However,  within  many  Corps  Districts,  there  still  exists  an 
erroneous  unwritten  policy  that  there  must  be  a  Section  106  “Federal  under¬ 
taking”  (e.g.,  construction  project,  permit)  before  funds  are  made  available 
for  the  intensive  site  testing  required  by  most  State  Historic  Preservation 
Officers  (SHPOs). 

Since  site  testing  is  usually  tied  to  an  imminent  construction  project, 
the  receipt  of  operation  and  maintenance  (O&M)  funding  for  testing/evaluation 
of  archaeological  sites  in  the  drawdown  zone  is  a  rare  occurrence  in  many 
Corps  Districts.  This  is  a  distortion  of  the  NHPA.  Section  110,  and  not  Sec¬ 
tion  106,  is  the  applicable  regulation  for  the  inventory  (recordation  and  evalu¬ 
ation)  of  sites  in  reservoir  drawdown  zones. 
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In  most  Corps  Districts,  only  a  small  percentage  of  the  total  number  of 
sites  recorded  in  reservoir  drawdown  zones  have  been  tested  or  formally 
evaluated  for  the  National  Register.  This  is  confirmed  by  a  review  of  the 
survey  questionnaire  data  discussed  in  Dunn  (1996:32-42).  The  data  on  site 
inventory  submitted  each  year  by  the  Corps  Districts  for  the  Secretary  of 
Interior’s  report  to  Congress  on  Federal  archaeological  activities  also  confirms 
this.  Upland  fee  lands  under  Corps  ownership  still  contain  many  archaeologi¬ 
cal  sites  that  have  never  been  evaluated  for  their  National  Register  eligibility. 
The  consolidated  response  submitted  by  Headquarters,  U.S.  Army  Corps  of 
Engineers  (HQUSACE),  for  Fiscal  Year  1995  indicated  that  there  were 
55,976  known  archaeological  properties  on  Corps-managed  land.  The  total 
number  of  known  archaeological  sites  still  unevaluated  was  35,217. 

The  evaluation  of  archaeological  sites  as  historic  properties  in  reservoir 
drawdown  zones  is  the  key  to  their  long-term  preservation.  Under  existing 
Federal  law  and  Corps  regulation,  only  “historic  properties”  can  receive  the 
benefits  of  long-term  management.  However,  to  secure  the  funding  and  the 
manpower  to  perform  site  evaluation,  Corps  Districts  must  acknowledge  and 
comply  with  the  inventory  requirements  of  Section  110  of  the  NHPA. 

Funding  requests  for  site  evaluation  in  drawdown  areas  too  often  fall 
prey  to  the  Corps  annual  budgeting  procedure.  As  described  in  the  Corps 
EC  11-2-166  (dated  31  March  1992),  these  are  the  funding  levels  of  the 
annual  O&M  budget: 

“Baseline.  Annual  costs  to  manage  historical,  archaeological  and  cultural 
resources  activities,  and  perform  historic  property  resource  surveys  and  testing 
as  required  by  law  to  enable  accomplishment  of  other  newly  initiated  and 
ongoing  baseline  activities  include  necessary  coordination  with  other  agencies, 
State  Historic  Preservation  Offices  (SHPO),  and  the  Advisory  Council  on 
Historic  Preservation  (ACHP). 

“Non-Deferrable  in  Budget  Year.  Non-annual  costs  which  cannot  be  deferred 
to  manage  historical,  archaeological,  and  cultural  resource  activities,  and  for 
initial  historic  property  resources  surveys  and  testing  of  identified  sites  includ¬ 
ing  necessary  coordination  with  other  agencies,  State  Historical  Preservation 
Offices  (SHPO),  and  the  Advisory  Council  on  Historic  Preservation  (ACHP). 

“Deferrable  in  Budget  Year.  Non-annual  costs  which  can  be  deferred  to  man¬ 
age  historical,  archaeological  and  cultural  resources  activities,  and  for  initial 
historic  property  resource  surveys  and  testing  of  identified  sites  including 
necessary  coordination  with  other  agencies,  State  Historical  Preservation 
Offices  (SHPO),  and  the  Advisory  Council  on  Historic  Preservation  (ACHP).” 

To  effectively  manage  sites  in  reservoir  drawdown  zones,  each  District 
must  create  baseline-level  funding  that  can  be  counted  on  every  year.  Until 
every  site  is  evaluated  and  the  adverse  effects  to  identified  historic  properties 
mitigated  through  data  recovery  and/or  site  stabilization,  a  baseline-funding 
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category  for  drawdown  site  evaluation  must  be  part  of  the  annual  O&M 
budget. 


Testing  for  National  Register  Eligibility 


Section  1 10  of  the  NHPA  requires  Federal  agencies  to  evaluate  archaeolog¬ 
ical  sites  on  lands  under  Federal  control.  But  exactly  how  should  this  be 
done?  Site  evaluation  guidance  appears  in  the  Section  1 10  guidelines  that  first 
appeared  in  the  Federal  Register  at  53  FR  4727-46,  17  February  1988.  Anno¬ 
tated  Section  1 10  guidelines  were  jointly  issued  by  the  Advisory  Council  on 
Historic  Preservation  and  the  National  Park  Service  in  November  1989. 

The  Advisory  Council’s  regulation  on  the  implementation  of  Section  106  of 
the  NHPA,  36  CFR  800,  also  provides  helpful  guidance  on  the  coordination 
with  SHPO  that  is  required  whenever  a  Federal  agency  evaluates  the  signifi¬ 
cance  of  archaeological  sites.  This  coordination  requirement  for  site  evalua¬ 
tion  applies  equally  to  Section  106  “undertakings”  and  Section  110  inventory 
efforts. 

Section  800.4(b)  of  the  regulation  requires  Federal  agencies  to  “in  consul¬ 
tation  with  the  State  Historic  Preservation  Officer... make  a  reasonable  and 
good  faith  effort  to  identify  historic  properties  that  may  be  affected  by  the 
undertaking  and  gather  sufficient  information  to  evaluate  the  eligibility  of 
these  properties  for  the  National  Register.  Efforts  to  identify  historic  proper¬ 
ties  should  follow  the  Secretary’s  “Standards  and  Guidelines  for  Archaeology 
and  Historic  Preservation”  (48  FR  44716)  and  agency  programs  to  meet  the 
requirements  of  Section  110(a)(2)  of  the  Act.” 

Section  800.4(c)(1)  states  that  in  evaluating  historic  significance,  the 
Agency  Official  shall  “in  consultation  with  the  State  Historic  Preservation 
Officer  and  following  the  Secretary’s  Standards  and  Guidelines  for  Evaluation, 
...  apply  the  National  Register  Criteria  to  properties  that  may  be  affected  by 
the  undertaking  and  that  have  not  been  previously  evaluated  for  National 
Register  eligibility.”  It  is  important  to  note  that  when  the  Agency  (e.g.,  the 
Corps  District)  and  SHPO  agree  that  the  site  is  eligible  for  the  National  Regis¬ 
ter  under  criteria  set  forth  in  36  CFR  60.4,  the  property  shall  be  considered 
eligible  for  the  National  Register. 

Archaeological  sites  are  usually  evaluated  under  criteria  D  to  determine  if 
they  “have  yielded  or  may  be  likely  to  yield  information  important  in  prehis¬ 
tory  or  history.”  How  then  can  an  agreement  be  reached  in  the  most  efficient 
and  cost-effective  manner?  For  archaeological  sites  in  drawdown  zones, 
which  are  the  primary  focus  of  this  study,  the  answer  in  most  cases  is  through 
Phase  2  testing. 

Phase  2  testing  typically  involves  a  spatially  controlled  surface  collection  of 
artifacts  and  the  excavation  of  sample  quadrats,  or  test  units,  with  strict 
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vertical  and  horizontal  control  of  artifact  and  feature  provenience.  Dancey 
(1981:128-150)  provides  a  useful  discussion  of  standard  methodologies 
employed  in  archaeological  testing.  In  recent  years,  pinpointing  the  location 
of  a  site  with  a  global  positioning  system  (GPS)  for  later  use  in  a  geographical 
information  system  (GIS)  is  becoming  a  standard  operating  procedure  during 
testing.  In  general,  archaeological  testing  provides  critical  information  con¬ 
cerning  the  integrity  of  the  cultural  deposit(s),  its  age  and  possible  cultural 
affiliation,  as  well  as  information  on  the  horizontal  and  vertical  extent  of  the 
site. 

The  size  and  number  of  test  units  required  for  Phase  2  testing  may  vary 
from  State  to  State.  Specific  requirements  for  Phase  2  testing  are  usually 
discussed  in  the  State’s  Plan  for  the  Conservation  of  Archeological  Resources. 
One  midwestern  SHPO  required  only  one  test  unit  of  1  m2  in  horizontal  extent 
to  make  a  judgment  on  site  eligibility.  Other  SHPOs  may  require  more  test 
units,  larger  units,  or  even  the  excavation  of  backhoe  trenches.  Some  enlight¬ 
ened  SHPOs  may  wish  to  incorporate  mechanized  coring  (e.g.,  such  as  the 
chain-driven  Bull  corers  used  by  the  Soil  Conversation  Service  for  soils  map¬ 
ping)  or  hand  coring  with  augers,  silt  probes,  or  post-hole  diggers  in  addition 
to  the  primary  test  excavation  unit(s)  when  the  primary  issue  is  determining 
the  horizontal  extent  of  a  cultural  deposit.  The  importance  of  Phase  2  testing 
is  that  it  gives  the  Federal  agency  and  the  SHPO  some  rational  basis  for  a 
critical  decision  on  whether  a  site  warrants  long-term  management. 

This  vital  procedure  has  only  rarely  been  combined  with  the  initial  site 
recordation  process  at  many  Corps  reservoirs.  This  became  evident  in  the 
course  of  the  1995  field  visits  to  nine  Corps  of  Engineers  (COE)  reservoirs 
(Dunn  1996:46-63).  It  is  also  reflected  in  the  Districts’  responses  to  the 
survey  questionnaire. 

One  recommended  management  technique  for  intensive  archaeological 
surveys  of  reservoir  drawdown  zones  is  to  perform  Phase  1  (initial  site  recor¬ 
dation)  concurrently  with  Phase  2  (site  evaluation).  This  allows  for  the  maxi¬ 
mum  amount  of  work  while  the  reservoir  is  drawn  down.  It  is  important, 
however,  to  allow  for  SHPO  review  of  the  proposed  combined  survey/testing 
methodology  prior  to  the  onset  of  fieldwork.  This  combining  of  Phases  1  and 
2  will  also  require  greater  up-front  planning  in  order  to  pinpoint  areas  with 
the  best  potential  to  contain  intact  cultural  deposits.  From  a  budgetary  per¬ 
spective,  the  greater  cost  of  these  projects  may  also  require  greater  lead  time. 

Because  of  the  severe  erosion  that  archaeological  sites  experience  in  reser¬ 
voir  fluctuation  zones,  a  different  approach  to  significance  evaluation  may  also 
be  required.  Multicomponent  sites  may  have  upper  levels  with  compromised 
integrity  but  intact  lower  components.  Site  testing  should  concentrate  on 
identifying  whether  there  are  sealed  intact  components  that  may  still  satisfy 
National  Register  criteria  D  (archaeological  research  potential).  Such  sites 
may  still  be  determined  eligible  for  inclusion  in  the  National  Register.  Buried 
and  intact  components  of  archaeological  sites  with  disturbed  upper  strata  may 
still  be  deserving  of  data  recovery  or  site  protection. 
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Remote  Sensing  and  Site  Significance 


Conventional  Phase  2  site  testing  has  an  important  role  in  site  evaluation, 
but  it  is  not  an  exclusive  role.  Briuer  argues  forcefully  that  site  evaluation 
can  also  benefit  from  the  use  of  new  technologies  such  as  GIS  and  geophysical 
remote  sensing:1 

“The  science  of  grappling  with  archaeological  significance,  explaining  of 
cultural  patterning  etc.,  resourcefully  and  parsimoniously  wringing  out  every 
bit  of  useful  and  relevant  information  available,  particularly  in  a  regional 
framework  and  independent  of  geomorphological  science,  is  a  no  less  demand¬ 
ing  and  equally  important  enterprise.  The  science  of  significance  evaluation  is 
fluid  and  dynamic  also.” 

Briuer  (1994)  and  his  WES  colleagues  used  a  variety  of  geophysical  tech¬ 
niques  in  a  survey  and  testing  project  for  the  U.S.  Coast  Guard  Maintenance 
and  Logistics  Command  Atlantic  at  the  former  U.S.  Coast  Guard  Station  in 
Gloucester,  NJ.  These  methods  included  ground  penetrating  radar,  magnetic 
survey,  and  continuous  wave  electromagnetics.  A  brief  description  of  each 
method  appears  below.  This  will  be  followed  by  a  discussion  of  their  utility 
for  the  evaluation  of  archaeological  sites. 


Ground  penetrating  radar  (GPR) 

“Ground  penetrating  radar  is  a  geophysical  subsurface  exploration  tech¬ 
nique  using  pulsed  high  frequency  electromagnetic  waves.  The  GPR  system 
consists  of  a  pulse  signal  generator,  transmitting  and  receiving  antennas, 
signal  conditioner,  and  visual  output  devices.  The  transmitting  antenna  pro¬ 
vides  an  electromagnetic  pulse  which  propagates  into  the  ground.  This  signal 
becomes  absorbed,  scattered,  and/or  reflected  depending  upon  the  contrast  in 
dielectric  properties  of  the  subsurface  media.  Lastly,  the  altered  electromag¬ 
netic  pulse  is  detected  by  the  receiving  antenna.  These  signals  are  then 
amplified,  processed,  and  displayed  to  provide  a  continuous  profile  of  the 
subsurface.  The  transmitted  EM  pulses  are  altered  by  changes  in  the  subsur¬ 
face  soil  electrical  property  conditions.  These  may  be  due  to  changes  in  clay 
content,  soil  moisture,  water  salinity,  man-made  objects,  etc.  The  larger  the 
contrast  in  electrical  properties  of  adjacent  materials,  generally  the  greater  is 
the  amount  of  reflected  EM  energy  and  the  easier  the  resolution  of  the  condi¬ 
tion.  The  depth  of  exploration  at  a  particular  site  is  governed  by  the  electrical 
properties  of  the  soil  and  the  characteristics  of  the  transmitting  and  receiving 
antenna”  (Briuer  1994:6-2). 


1  Personal  Communication,  1995,  Dr.  Fredrick  L.  Briuer,  archaeologist,  U.S.  Army  Engi- 
neer  Waterways  Experiment  Station,  Vicksburg,  MS. 
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For  the  application  at  the  former  Coast  Guard  facility  in  Gloucester,  NJ,  a 
GSSI  SIR  System  8  radar  with  a  300-MHz  antenna  was  used  in  the  investiga¬ 
tion  of  the  project  area. 


Magnetic  survey 

“Geomagnetic  surveys  measure  the  total  magnetic  field  intensity  hori¬ 
zontally  over  the  ground  surface.  These  surveys  are  generally  conducted  over 
a  surveyed  grid  at  the  area  of  interest  with  measurements  collected  in  a  sys¬ 
tematic  fashion.  The  magnetic  method  is  based  on  the  ability  to  measure  local 
disturbances  in  the  earth’s  magnetic  field.  Materials  with  remnant  magnetiza¬ 
tion  or  a  high  magnetic  susceptibility  have  a  tendency  to  interact  and/or  alter 
the  intensity  of  the  earth’s  magnetic  field.  Depending  upon  these  properties 
and  the  size,  shape,  and  distance  to  the  object,  these  local  magnetic  field 
changes  may  be  great  or  small  and  extend  for  a  few  inches  to  tens  of  feet. 
Prehistoric  magnetic  anomalies  include  hearths  and  other  burn  features  such  as 
locations  where  pottery  was  fired.  The  increased  temperature  at  the  pit 
induces  a  small  amount  of  remnant  magnetization  which  typically  will  produce 
a  local  magnetic  anomaly  of  a  few  nanoteslas  (nT).  Historical  objects  such  as 
pipes,  storage  drums,  reinforcement  bars,  and  other  steel  and  iron  objects  of 
any  purpose  produce  local  magnetic  variations  of  tens  to  hundreds  of  nano¬ 
teslas  in  the  earth’s  magnetic  field.  In  addition,  fired  brick  has  a  substantial 
remnant  magnetization  and  generally  produces  a  large  magnetic  anomaly” 
(Briuer  1994:6-3). 

The  instrument  used  in  the  Gloucester  study  was  an  EDA  OMNI  IV 
proton-precession  magnetometer.  The  total  magnetic  field  was  collected  at  the 
corners  of  a  5-  by  5-m  grid.  The  magnetometer  used  in  this  survey  has  an 
absolute  accuracy  of  ±1  nT,  with  a  repeatability  of  ±0.2  nT. 


Continuous  wave  electromagnetics 

“The  electromagnetic  technique  is  used  to  measure  changes  in  subsurface 
electrical  conductivity.  These  changes  are  due  to  material  type  (clay,  silts, 
sands,  etc.),  soil  moisture,  chemical  makeup,  and  other  physical  properties... 
An  alternating  current  enters  a  transmitter  coil  producing  a  primary  magnetic 
field.  This  oscillating  field  intersects  with  conductive  material  in  the  subsur¬ 
face,  thus  generating  eddy  currents.  These  electrical  fields  generate  secondary 
magnetic  fields  which  are  received,  along  with  the  primary  field,  at  a  receiver 
coil.  The  amplitude  and  phase  shifts  of  the  received  signal  are  used  to  deter¬ 
mine  the  conductivity  of  a  predetermined  volume  in  the  subsurface.  The 
depth  of  investigation  is  a  fiinction  of  the  transmitter  receiver  geometry,  the 
broadcast  frequency,  and  the  separation  distance  of  the  transmitter  and 
receiver  coils.  The  units  of  conductivity  are  millimhos  (mmho/m)  or  in  the  SI 
system,  milliSiemens  per  meter  (mS/m).  As  in  the  magnetic  surveys  the  data 
are  collected  at  the  corners  of  grid  squares... and  the  resulting  measurements 
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are  contoured  to  produce  a  figure  displaying  spatial  changes  of  spatial  conduc¬ 
tivity”  (Briuer  1994:6-4). 


Discussion 

The  geophysical  methods  described  above  can  be  an  efficient  and  cost- 
effective  way  to  determine  the  presence  of  buried  archaeological  features  on 
sites  with  few  or  highly  disturbed  surface  cultural  material.  If  the  locations  of 
subsurface  features  (such  as  hearths,  shell  middens,  burials,  storage  pits,  etc.) 
can  be  pinpointed  with  such  methods,  Phase  2  testing  can  be  focused  in  these 
areas.  Test  excavations  or  coring  can  determine  more  precisely  the  nature  of 
the  anomaly.  Such  data  can  be  used  by  the  Federal  resource  manager  and  the 
SHPO  in  making  a  determination  of  eligibility.  In  some  cases,  geophysical 
methods  may  be  used  in  lieu  of  test  units  completely. 

One  site  evaluation  project  incorporating  GPR  occurred  in  Wisconsin  in 
1983.  This  project  involved  the  mapping  with  GPR  of  an  extensive  shell 
midden  in  a  Corps  Public  Use  area  adjacent  to  the  Mississippi  River.  The 
large  midden  was  located  about  5  m  below  the  present  ground  surface.  While 
coring  revealed  the  presence  of  artifacts  in  association  with  the  shell,  the 
actual  dimensions  of  the  midden  were  determined  through  the  use  of  GPR. 
Because  the  planned  construction  at  this  location  would  impact  the  upper 
portion  of  the  cultural  deposit,  data  recovery  was  subsequently  conducted  and 
GPR  was  used  to  locate  the  excavation  units. 

In  the  WES  project  at  the  former  Coast  Guard  facility  in  Gloucester,  NJ, 
the  application  of  the  three  types  of  geophysical  survey  enabled  Briuer 
(1994:6-11)  to  determine  the  following: 

a.  Areas  of  unmapped  utilities  that  could  be  avoided. 

b.  Sections  of  the  project  area  with  extensive  historic  alteration. 

c.  Those  locations  within  the  facility  that  had  not  been  significantly 
altered  and  would  thus  have  a  greater  probability  of  containing  less 
disturbed  prehistoric  material. 

Renfrew  and  Bahn  (1991:80-80)  present  an  overview  of  remote  sensing 
techniques  for  detecting  subsurface  archaeological  features.  In  addition  to 
those  discussed  above,  they  include  seismic  and  acoustic  methods,  radioactiv¬ 
ity  and  neutron  scattering,  thermal  prospection,  and  geochemical  analysis.  All 
of  these  techniques  have  particular  applications  and  may  not  be  suited  for  all 
sites. 
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Use  of  GIS  in  Assessing  Significance 


WES  is  now  actively  engaged  in  a  multiyear  research  program  sponsored 
by  HQUSACE  on  the  development  of  objective  standards  for  assessing  archae¬ 
ological  site  significance.  Funded  through  the  Evaluation  of  Environmental 
Investments  Research  Program  (EEIRP),  this  work  unit,  with  Dr.  Fred  Briuer 
as  Principal  Investigator,  includes  the  research  of  National  Research  Council 
Post-Doctoral  Fellow  Dr.  Clay  Mathers.  An  important  component  of  their 
work  is  the  demonstration  of  how  the  combination  of  GIS  and  predictive 
modeling  can  provide  for  the  broader,  more  rapid,  and  more  efficient  evalua¬ 
tion  of  archaeological  sites  and  their  significance  (Briuer  and  Mathers  1996). 

A  recent  application  of  this  research  was  made  in  the  development  of  a  GIS 
database  for  historic  archaeological  sites  at  Fort  Leonard  Wood,  Missouri 
(Bennett  et  al.  1996).  This  real  life  example  can  illustrate  the  way  in  which 
geographic  information  systems  may  be  used  to  assist  in  evaluating  archaeo¬ 
logical  significance. 

In  the  introduction  to  that  report,  Dunn,  Mathers,  and  Briuer  (1996:4) 
noted  that  traditional  determinations  of  archaeological  significance  are  often 
undertaken  on  the  basis  of  site-by-site  evaluations  with  a  set  of  implicit 
assumptions  and  unstated  criteria  that  go  beyond  the  guidelines  set  forth  in 
36  CFR  60.  This  makes  it  difficult  to  evaluate  cultural  patterns  at  a  scale 
larger  than  a  single  site.  By  focusing  on  individual  sites  rather  than  land¬ 
scapes  or  larger  groupings  of  sites,  traditional  site  evaluation  approaches  have 
overlooked  many  aspects  of  regional  context  that  bear  on  attributions  of  signif¬ 
icance.  Important  sources  of  variability  and  patterning  are  masked  that  should 
be  considered  when  managing  a  regional  resource  base  such  as  a  Corps  Dis¬ 
trict’s  archaeological  inventory. 

An  important  aspect  of  the  “significance  work”  is  that  it  clearly  demon¬ 
strates  the  changeable  and  dynamic  nature  of  archaeological  significance.  Of 
the  numerous  significance  concepts  identified  in  the  worldwide  archaeological 
literature,  Mathers  has  identified  the  idea  of  “representativeness”  as  perhaps 
the  most  valuable  and  operational  one.  He  argues  that  “while  it  would  be  a 
mistake  to  think  of  any  single  concept  as  a  convenient,  all  embracing  variable 
capable  of  summarizing  all  of  the  complexity  surrounding  the  issue  of  archae¬ 
ological  significance,  the  idea  of  representativeness  appears  to  come  closest  to 
this  objective  (Dunn,  Mathers,  and  Briuer  1996:8).” 

According  to  Mathers,  the  concept  of  “representativeness”  implies  the 
preservation  of  a  suite  of  cultural  resource  types  that  represent  the  whole  of 
activities  associated  with  a  specific  chronological  period,  geographic  area,  and 
cultural  group.  To  actually  operationalize  the  concept,  it  is  important  to  con¬ 
sider  two  types  of  information: 

a.  Representative  samples  of  cultural  behavior  of  all  types. 

b.  Spatial  phenomena  (e.g.,  topographic  and  ecological  variability). 
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In  this  context,  a  GIS  becomes  much  more  than  an  especially  convenient 
mapping  tool.  It  can  be  used  to  evaluate  any  entity  or  phenomena  that  can  be 
assigned  a  set  of  spatial  coordinates.  It  can  be  used  to  select  the  most  repre¬ 
sentative  and  therefore  most  “significant”  sample  of  sites  for  future 
management. 

Using  themes/contexts  previously  identified  in  a  historic  overview  (Smith 
1993)  for  the  Fort  Leonard  Wood  Army  Garrison,  Mathers  and  his  colleagues 
showed  how  a  newly  created  GIS  database  could  be  used  for  evaluating 
classes  of  historic  archaeological  sites  (property  types)  against  each  of  the 
major  historic  themes  identified  for  the  installation.  The  following  example 
shows  how  this  approach  can  be  used  for  evaluating  archaeological  site  signifi¬ 
cance  against  an  identified  historic  theme. 

“Upland  South/Ozark  (Settlement  Patterns)  ...Attribute  data  from  the  GIS 
database  could  be  used,  for  example,  to  define  important  significance  variables 
such  as  site  chronology,  function,  data  abundance,  and  spatial  location. 
Important  aspects  of  archaeological  significance  could  then  be  evaluated  by 
using  these  criteria  to  determine  the  uniqueness  of  sites  and  grouping  of  sites. 
Once  this  task  was  accomplished,  it  would  be  possible  to  examine  the  spatial 
dimension  of  these  characteristics  to  determine,  for  example,  if  the  sites  with 
the  earliest  dates,  most  continuous  occupations,  and  best  documentary  records 
all  occurred  in  the  same  geographic  area.  Another,  more  robust  avenue  for 
analysis  might  be  the  search  for  repeated  cells  or  clusters  of  sites  representing 
groups  and  activities  which  were  closely  related  (e.g.,  major  pockets  of  arable 
land  with  a  wealthy  landowner  and  his  tenant  farms,  large  churches  and 
schools,  farms  and  special  purpose  industrial  sites,  etc.).  Identification  of 
such  clusters  would  make  a  major  contribution  towards  defining  representa¬ 
tiveness  at  a  regional  scale”  (Dunn,  Mathers,  and  Briuer  1996:15). 
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4  Assessing  Impacts  to 
Historic  Properties 


Applying  the  Criteria  of  Effect 

Operational  reservoir  drawdowns  are  “Federal  undertakings”  subject  to  the 
consultation  requirements  of  Section  106  of  the  NHPA,  as  codified  in  36  CFR 
800.  Nevertheless,  the  cyclic  inundation  and  exposure  of  archaeological  sites 
have  more  often  not  been  regarded  by  Corps  Districts  as  a  “Federal  undertak¬ 
ing.”  As  argued  in  Dunn  (1996),  it  is  time  that  this  erroneous  interpretation 
of  the  NHPA  be  discarded. 

Section  800.5(a)  requires  the  Federal  Agency  Official  to  consult  with 
SHPOs  in  applying  the  criteria  of  effect  (Section  800.9(a))  to  historic  proper¬ 
ties  that  may  be  affected,  giving  consideration  to  the  views,  if  any,  of  inter¬ 
ested  persons  (e.g.,  Native  American  tribes).  Subsequent  subsections  of  the 
regulation  deal  with  the  procedures  to  be  followed  for  determinations  of  no 
effect,  no  adverse  effect,  and  adverse  effect.  For  purposes  here,  it  is  impor¬ 
tant  to  note  that  any  time  a  historic  property  will  be  affected,  the  Advisory 
Council  must  be  contacted  and  documentation  provided  for  Council’s  review 
and  comment. 

Dunn  (1996)  documented  that  reservoir  pool  fluctuations  affect  the  archae¬ 
ological  sites  within  the  reservoir  drawdown  zone.  It  is  the  responsibility  of 
the  Federal  agency  (e.g.,  the  Corps  District)  to  apply  the  criteria  of  effect  to 
determine  if  that  effect  is  an  adverse  one.  In  the  next  two  sections,  the  dis¬ 
cussion  will  focus  on  assessing  the  natural  (geomorphic)  and  human  impacts  to 
historic  properties  in  reservoir  drawdown  zones. 


Geomorphic  Assessment  of  Impacts  to  Historic 
Properties 

A  critical  first  step  in  applying  the  criteria  of  effect  to  archaeological  sites 
in  drawdown  zones  is  to  determine  with  the  greatest  possible  precision  how 
they  are  being  (or  may  be)  affected  by  the  geomorphic  processes  at  work 
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there.  Such  processes  can  be  identified  in  an  analytical  geomorphic  model  of 
the  reservoir.  Three  specific  examples  of  this  approach  will  be  presented  in 
the  case  studies  discussed  in  a  later  section  of  this  report.  At  this  point,  some 
general  comments  on  this  approach  are  in  order. 

In  Dunn  (1996:12),  it  was  noted  that  “to  effectively  plan  for  future  archae¬ 
ological  site  protection  or  data  recovery  it  is  essential  to  know  how  the  fluvial 
system  operates  and  when  and  how  the  cultural  deposits  within  that  system 
will  be  affected.”  If  reservoirs  are  highly  modified  fluvial  systems,  they  can 
be  understood  as  a  system.  They  are  susceptible  to  geomorphic  analysis. 
Where  and  when  erosion  and  sedimentation  may  take  place  in  an  artificial 
reservoir  can  be  anticipated  just  as  with  a  natural  fluvial  system.  In  practical 
terms,  erosion  problems  can  be  anticipated  and  plans  made  ahead  for  the 
mitigation  of  adverse  effects  to  the  cultural  deposits  contained  within  the 
fluctuation  zone  of  that  reservoir. 

Smith  and  his  colleagues  at  WES  (Corcoran,  Smith,  and  Nickens  1996) 
have  in  recent  years  begun  to  develop  analytical  geomorphic  models  for  study¬ 
ing  site  erosion  problems  at  Corps  reservoirs  in  the  Pacific  Northwest.  Spe¬ 
cific  types  of  erosion  (e.g.,  mass  failures,  wave  attack  producing  toe  collapse) 
are  identified  and  an  assessment  made  on  their  potential  effect  to  known  sites 
or  to  landforms  with  the  potential  to  contain  buried  cultural  deposits.  An 
estimate  can  be  made  on  the  rate  at  which  this  erosion  will  occur.  The  result 
of  this  work  is  lead  time  for  the  resource  manager  to  develop  a  mitigation 
strategy  that  may  include  site  protection  and/or  data  recovery. 

WES  researchers  are  now  preparing  cultural  resources  monitoring  and 
protection  plans  using  these  complex  geomorphic  models  at  several  Corps 
reservoirs  in  the  North  Pacific  Division.  Such  models  make  great  use  of 
modern  GIS.  A  GIS  database  incorporating  information  on  soil  types,  land- 
forms,  the  erosion  potential  of  these  landforms,  the  location  of  known 
archaeological  sites,  the  potential  for  buried  archaeological  sites  within 
these  landforms,  and  other  pertinent  data  layers  can  move  CRM  into  the 
21st  century  and  ensure  that  a  representative  sample  of  these  sites  be  pre¬ 
served  for  the  future. 


Geomorphic  impacts  on  cultural  resources  in  reservoir  areas 

The  various  geomorphic  processes  of  erosion  and  deposition  may  have 
profound  impacts  on  the  cultural  resources  in  the  areas  in  which  these  pro¬ 
cesses  are  active.  The  occurrence  of  geomorphic  processes  is  a  product  of  the 
interaction  of  environmental  conditions  and  processes.  A  large  number  of  site 
factors  influence  the  occurrence  of  geomorphic  processes  at  any  location. 
However,  the  local  geologic,  soils,  topographic,  vegetative,  climatologic,  and 
hydrologic  conditions  are  the  principal  factors  that  must  be  considered  in 
identifying,  analyzing,  and  managing  these  potentially  devastating  phenomena. 
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In  the  identification,  analysis,  and  management  of  the  geomorphic  pro¬ 
cesses  that  may  impact  cultural  resources,  it  is  important  to  recognize  all  of 
the  processes  that  may  occur,  not  simply  areas  of  erosion  and  areas  of  deposi¬ 
tion.  Field  examination  of  erosion  processes  in  the  three  reservoirs  indicates 
that  at  least  five  separate  processes  are  active,  each  with  different  types  of 
impacts,  controlled  by  different  factors,  and  requiring  different  management 
approaches.  Similarly,  at  least  three  major  types  of  depositional  processes  are 
active  in  reservoirs. 

Development  of  monitoring  and  protection  plans  for  cultural  resources 
should  be  based  on  the  understanding  of  the  distribution  and  characteristics  of 
the  geomorphic  processes  that  may  impact  the  resources.  The  primary  goal  of 
the  geomorphic  investigations  of  the  case  study  areas  was  to  provide  the  geo¬ 
morphic  information  critical  to  the  development  of  monitoring  and  protection 
programs  for  cultural  resources  in  the  reservoirs’  impact  areas. 


Factors  influencing  geomorphic  impacts 

The  occurrence  of  geomorphic  processes  is  a  product  of  the  interaction  of 
environmental  conditions  and  processes  and  are  responsible  for  the  preserva¬ 
tion  or  destruction  of  cultural  resources.  Various  factors  affect  the  rate  and 
degree  of  the  geomorphic  impacts.  The  geology  is  essential  in  analyzing 
parent  material,  type  of  fill  material,  and  engineering  properties.  Soil  is  of 
interest  in  determining  the  moisture  content,  mineral  stability,  structure,  and 
permeability.  Climate  may  affect  soil  and  geologic  properties.  Any  changes 
in  local  climate  that  increase  the  humidity  accelerates  the  rate  of  decay  of 
exposed  cultural  resources.  On  the  other  hand,  a  change  to  a  drier  climate 
will  aid  in  preservation  of  resources.  Any  variation  in  climate  due  to  eleva¬ 
tion  or  exposure  to  weathering  can  cause  significant  differences  in  geomorphic 
processes.  Topography  or  relief  of  an  area  will  decrease  or  increase  geologi¬ 
cal  processes.  The  type  of  failure  along  the  valley  walls  of  the  river  are 
directly  related  to  elevation.  For  instance,  the  impact  of  wave  action  is  only 
visible  at  a  lower  elevation.  At  higher  elevations,  any  ponding  of  water, 
whether  man-made  or  natural,  will  affect  the  rate  of  geomorphic  impacts. 
Geologic  structure,  such  as  bedding  and  faults,  may  impede  movement  of 
subsurface  water  as  well  as  restrict  development  of  a  vegetative  root  system. 
The  type  and  amount  of  vegetation  and  extension  of  the  root  system  may  alter 
the  stability  of  the  surface.  Human  activities  have  also  been  apparent  in  both 
impact  zones.  Campgrounds  and  recreation  sites  have  sometimes  been  con¬ 
structed  over  archaeological  sites.  Human  influences,  including  steepening  of 
the  slopes  through  excavation,  water  diversion  onto  the  slopes,  and  the  placing 
of  fill  on  the  slopes,  affect  both  the  spatial  and  temporal  distribution  of  mass 
movement. 
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Impacts  of  erosional  processes 

Erosion,  usually  resulting  from  fluvial  degradation  or  excessive  precipita¬ 
tion  in  this  area,  is  a  continuous  process  and  may  destroy  or  alter  archaeologi¬ 
cal  sites.  Even  if  resources  are  not  destroyed,  exposure  of  archaeological  sites 
increases  illegal  artifact  collection.  Reservoirs  create  a  unique  erosional  situa¬ 
tion  in  that  their  impoundments  create  erosional  shores  on  slopes  previously 
unaffected  by  lacustrine  processes,  causing  immediate  and  accelerated  erosion 
and  sedimentation.  Bank  erosion  results  in  the  loss  of  vegetation  that  serves 
as  a  protective  cover  over  soil  and  sediment. 

Although  numerous  factors  influence  the  rate  and  occurrence  of  erosion, 
the  primary  cause  of  bank  erosion  is  wave  action.  In  the  three  reservoirs 
investigated,  wave  action  was  found  to  be  the  dominant  process  not  only  in 
occurrence  but  in  extent  of  destruction  as  well.  Wave  action  can  be  generated 
from  wind,  tectonism,  and  pool-level  fluctuation.  Erodibility  index  of  the  soil 
and  the  slope  of  the  surface  also  need  to  be  considered.  Erosion  exists  in  both 
zones  of  impact  although  reservoir  fluctuations  do  not  directly  affect  erosional 
processes  or  depositional  processes  of  the  indirect  impact  zone. 

Surficial  geomorphic  processes  include  mass  wasting  of  soil  and  rock  from 
slopes,  overland  flow  of  runoff  as  “sheetwash”  on  hillslopes  and  other  sloped 
surfaces,  concentrated  water  flow  in  channels  of  gullies  and  small  streams, 
wave  attack  along  reservoir  shorelines,  and  dispersion  of  saturated  soil.  In 
part,  bank  stability  varies  with  fluctuation  levels.  Mass  wasting  is  produced 
by  various  processes,  including  fluvial  and  aeolian,  and  results  in  downward 
movement  of  surficial  material.  Sites  may  be  buried  if  the  site  is  located  at 
the  base  of  the  failure  or  may  be  completely  destroyed  if  the  site  is  located 
along  the  slope.  As  material  is  moved  to  a  lower  elevation,  the  stratigraphic 
record  and  environmental  context  of  the  archaeological  record  is  altered. 
Locations  of  sites  on  the  landscape  may  also  be  altered  by  mass  wasting. 

Forest  practices,  especially  those  associated  with  timber  harvest  and  road 
construction,  have  increased  mass  wasting  on  already  unstable  slopes.  Over¬ 
land  flow  occurs  on  hillsides  during  a  rainstorm  when  the  soil  moisture  stor¬ 
age  capacity  is  exceeded  (in  the  case  of  prolonged  rain)  or  with  intense  rain, 
the  infiltration  rate  of  the  soil  is  less  than  the  precipitation  rate.  Soil  loss 
from  sheetwash  varies  according  to  velocity  and  turbulence  of  the  flow  and  is 
more  prevalent  in  areas  with  little  or  no  vegetation.  Gully  erosion  is  another 
major  geomorphic  process  affecting  archaeological  sites.  Gullies  are  steep¬ 
sided  stream  courses  that  experience  ephemeral  flows  during  rainstorms.  The 
width  and  depth  of  the  gullies  are  highly  variable  and  are  a  function  of  soil, 
topographic,  and  vegetative  cover  characteristics. 


Impacts  of  depositional  processes 

The  degree  and  type  of  deposition  over  an  archaeological  site  will  deter¬ 
mine  preservation  or  degradation  of  cultural  resources.  In  most  instances, 
deposition  of  sediment  will  aid  in  preservation  of  the  archaeological  record  by 
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forming  a  barrier  between  sites  and  destructive  processes.  Unfortunately, 
sedimentation  may  also  shield  sites  from  shallow  investigations  and  destroy 
fragile  cultural  resources.  An  understanding  of  sedimentation  rate  and  sedi¬ 
ment  type  and  amount  is  important  in  evaluation  of  site  preservation.  Three 
general  types  of  deposition  that  occur  in  reservoirs  are  colluviation  of  mass 
wasting  and  soil  dispersion  deposits  at  the  base  of  the  slopes,  fluvial  deposi¬ 
tion  of  sediments  from  sheetwash  and  channels,  and  lacustrine  deposition  of 
wave-eroded  materials.  Although  deposition  is  an  important  process,  erosion 
is  more  prevalent  nearshore.  Depositional  processes  occur  in  the  nearshore 
zone  as  well  as  in  deeper  waters. 


Human  Impacts  to  Historic  Properties 


Archaeological  sites  in  reservoir  drawdown  zones  are  most  often  adversely 
affected  by  a  combination  of  geomorphic  and  human  impacts.  Sites  initially 
exposed  by  erosion  become  targets  for  illegal  excavation  or  “pothunting,” 
which  causes  even  greater  erosion  and  in  the  worst  cases  total  site  destruction. 
In  the  course  of  the  1995  field  visits  to  nine  Corps  reservoirs,  one  of  the 
authors  observed  that  when  historic  properties  had  been  allowed  to  substan¬ 
tially  deteriorate,  illegal  surface  collection  and  excavation  increased.  It  is 
useful  at  this  point  to  briefly  review  the  regulations  pertaining  to  human 
impacts  to  historic  properties. 

Section  110  (a)(2)  of  the  National  Historic  Preservation  Act  of  1966,  as 
amended,  requires  that  “each  Federal  agency  shall  exercise  caution  to  assure 
that  any  such  property  that  might  qualify  for  inclusion  (in  the  National  Regis¬ 
ter  of  Historic  Places)  is  not  inadvertently  transferred,  sold,  demolished, 
substantially  altered,  or  allowed  to  deteriorate  significantly.”  To  allow  sur¬ 
face  collection  or  unpermitted  excavation  of  historic  properties  is  clearly  a 
violation  of  this  statute. 

Corps  regulation  ER  1130-2-438  (PROJECT  CONSTRUCTION  AND 
OPERATION-HISTORIC  PRESERVATION  PROGRAM)  notes  the  follow¬ 
ing  in  Section  19a  (Enforcement  under  36  CFR  327,  Title  36). 

“...This  is  the  only  authority  available  to  Corps  of  Engineers  personnel  for 
the  protection  of  historic  properties.  Since  the  value  of  historic  properties  and 
associated  costs  resulting  from  unauthorized  activities  usually  exceeds  the 
maximum  fine  under  Title  36,  the  enforcement  actions  necessary  to  investi¬ 
gate,  prepare  cases,  and  apprehend  violators  may  be  more  appropriately  han¬ 
dled  by  others  under  provisions  of  the  Archeological  Resources  Protection 
Act.” 

and  in  Section  19b: 

“The  Archeological  Resources  Protection  Act  of  1979  (ARPA)  provides  for 
criminal  penalties  up  to  $100,000  and/or  two  years  imprisonment,  and  allows 
for  forfeiture  to  the  Federal  government  of  equipment  and  vehicles  used  in 
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unauthorized  activities.  In  addition,  civil  penalties  may  be  assessed  to  recover 
federal  costs  in  repairing  or  restoring  historic  properties,  accomplishing 
research  and  preparing  reports.  Since  there  is  no  enforcement  authority  under 
ARPA  for  Corps  of  Engineers  park  managers,  rangers,  archaeologists,  or 
other  staff,  District  Commanders  shall  follow  procedures  outlined  in  ER  1901- 
50  to  obtain  services  of  the  Criminal  Investigation  Command  (CID)  for  such 
investigations.  Commanders  may  also  obtain  services  of  the  appropriate 
U.S.  Marshal  for  immediate  attention  to  suspected  or  known  felony  acts.” 

36  CFR  800.9(b)  describes  the  criteria  of  adverse  effect  in  the  following 
manner: 

“An  undertaking  is  considered  to  have  an  adverse  effect  when  the  effect  on 
a  historic  property  may  diminish  the  integrity  of  the  property’s  location, 
design,  setting,  materials,  workmanship,  feeling,  or  association.  Adverse 
effects  on  historic  properties  include  but  are  not  limited  to: 

(1)  Physical  destruction,  damage,  or  alteration  of  or  part  of  the  property; 

(2)  Isolation  of  the  property  from  or  alteration  of  the  character  of  the  prop¬ 
erty’s  setting  when  that  character  contributes  to  the  property’s  qualifi¬ 
cation  for  the  National  Register; 

(3)  Introduction  of  visual,  audible,  or  atmospheric  elements  that  are  out  of 
character  with  the  property  or  alter  its  setting; 

(4)  Neglect  of  a  property  resulting  in  its  deterioration  or  destruction;  and 

(5)  Transfer,  lease  or  sale  of  the  property.” 

The  practical  import  of  these  laws  and  regulations  for  the  resource  man¬ 
ager  is  that  the  vandalism  of  historic  properties,  even  in  drawdown  zones,  is 
unquestionably  an  “adverse  effect.”  The  Corps  is  required  to  prevent  such 
activity  and  to  mitigate  this  adverse  effect  when  it  has  reached  the  point  where 
the  integrity  of  the  site  begins  to  be  compromised.  Specific  recommendations 
for  combating  the  vandalism  problem  and  descriptions  of  successful  mitigation 
strategies  are  presented  in  a  later  section  of  this  report. 


22 


Chapter  4  Assessing  Impacts  to  Historic  Properties 


5  Mitigating  Adverse  Effect 


Data  Recovery  and  Site  Protection 

The  National  Reservoir  Inundation  Study,  conducted  in  the  late  1970s, 
concluded  that,  “in  the  majority  of  cases,  data  recovery  was  the  most  viable 
alternative  for  sites  in  a  reservoir’s  fluctuation  zone”  (Lenihan  et  al.  1981). 
Dancey  (1981)  and  Renfrew  and  Bahn  (1991)  provide  useful  discussions  of 
archaeological  excavation  techniques  used  in  data  recovery  projects.  The 
focus  here  will  be  on  determining  when  data  recovery  or  site  protection  is 
most  appropriate. 

After  20  years  of  research  on  site  protection,  the  question  whether  data 
recovery  or  site  protection  is  the  better  long-term  management  option  simply 
depends  on  individual  site  conditions.  Dunn  (1996:28)  discusses  the  “site- 
decay  matrix”  developed  at  Texas  A&M  University  by  Mathewson  (1989)  and 
argues  that  the  analysis  of  site  environmental  conditions  is  a  prerequisite  for 
the  design  of  a  site  protection  plan.  Actually,  the  analysis  of  environmental 
site  conditions  is  necessary  to  decide  whether  site  protection,  rather  than  data 
recovery,  is  even  feasible. 

Following  the  completion  of  the  field  work  for  the  case  studies  described 
in  this  report,  it  now  appears  that  the  combination  of  limited  data  recovery 
and  site  protection  may  be  the  best  course  of  action  for  most  affected  historic 
properties  in  drawdown  zones.  It  is  the  unusual  case  where  only  data  recov¬ 
ery  or  only  site  protection  can  be  used. 

One  reason  for  this  is  that  the  implementation  of  many  site  protection 
methods  requires  some  earth  disturbance.  This  can  impact  the  site  to  such  an 
extent  that  data  recovery  of  that  secondary  impact  area  will  be  required  by 
SHPO  as  mitigation.  This  was  the  case  in  the  protection  of  the  Greer  Mound 
site  along  the  Arkansas  River  (Dunn  1991). 

Another  reason  is  that  most  data  recovery  research  designs  prescribe  a 
sample  percentage  rather  than  complete  excavation  of  the  cultural  deposit. 

The  size  of  the  sample  will  vary  with  the  size  and  the  nature  of  the  site  and  is 
usually  negotiated  with  SHPO  and  the  Advisory  Council  on  Historic  Preserva¬ 
tion.  Protection  of  the  remaining  cultural  deposit  should  always  be  carefully 
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considered  for  future  research  efforts  if  it  can  be  done  in  a  cost-effective 
manner  (e.g.,  site  burial  or  use  of  a  vegetative  cover). 


Identifying  Technologies  for  Site  Protection 

The  results  of  a  literature  search  on  previous  WES  site  protection  research 
were  presented  in  Dunn  (1996:20-29).  In  this  report,  emphasis  shifts  to  more 
specific  technical  information  that  can  be  readily  adapted  to  real-world  site 
protection  challenges.  It  is  beyond  the  scope  of  this  report  to  present  detailed 
descriptions  of  every  new  technological  innovation  in  erosion  control.  It  is 
very  appropriate,  however,  to  point  out  important  sources  of  information  that 
interface  this  rapidly  expanding  technology  with  the  concerns  of  cultural 
resource  managers. 

Dr.  Robert  Thorne,  Director  of  the  National  Clearinghouse  for  Archeologi¬ 
cal  Site  Stabilization  at  the  University  of  Mississippi,  has  provided  cultural 
resource  managers  with  several  monographs  on  archaeological  site  stabiliza¬ 
tion  techniques  and  how  they  can  be  adapted  to  particular  site  conditions  (e.g., 
Thorne  1988).  Thorne  (1991)  provides  a  comprehensive  listing  of  sources  of 
technical  information  to  support  archaeological  site  stabilization  projects. 

Thorne  (1995)  is  a  comprehensive  annotated  bibliography  on  “In-Place 
Archaeological  Conservation  and  Stabilization.”  This  bibliography  is  divided 
into  four  sections  that  are  intended  to  support  the  conceptualization,  design 
and  development,  and  implementation  of  archaeological  site  stabilization  and 
preservation  projects.  The  first  section  provides  a  philosophical  overview  for 
site  preservation  and  stabilization,  emphasizing  the  justification  of  archaeologi¬ 
cal  site  stabilization  projects.  The  second  section  emphasizes  technical  sup¬ 
port.  It  draws  together  a  body  of  technical  literature  generally  unknown  to 
archaeologists.  This  technical  information  is  critical  for  the  successful  design 
of  stabilization  projects.  Section  3  focuses  on  management  recommendations. 
It  contains  a  mix  of  projects  for  which  site  stabilization  was  not  considered  the 
best  choice,  but  stabilization  efforts  were  finally  selected  as  the  best  mitigation 
approach.  Section  4,  on  practical  applications,  presents  a  series  of  case  histo¬ 
ries.  Thorne  (1995:3)  notes  that  the  data  contained  in  the  bibliography  will 
provide  an  insight  into  the  planning  and  implementation  of  stabilization  pro¬ 
jects  already  in  place  and  serve  as  a  partial  base  for  the  development  of  new 
projects. 

The  technical  notes  of  the  Archeological  Sites  Protection  and  Preservation 
Notebook  (ASPPN)  first  produced  by  WES  in  1992  are  a  valuable  source  of 
information  on  site  protection  methods.  The  notebook  is  organized  by  protec¬ 
tion  categories  such  as  the  following: 

I-Impacts,  II-Site  Burial,  Ill-Structural  Stabilization,  IV-Soil  and  Rock 
Stabilization,  V-Vegetative  Stabilization,  Vl-Camouflage  and  Diversionary 
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Tactics,  Vll-Site  Surveillance,  VUI-Stabilization  of  Existing  Structures, 
IX-Faunal  and  Floral  Control,  X-Signs,  Xl-Inundation. 

Shown  below  is  the  interface  of  Shields’  (1991)  research  on  appropriate 
engineering  techniques  for  site  protection  with  the  ASPPN  categories.  The 
Roman  numerals  refer  to  ASPPN  technical  notes  that  provide  specific  exam¬ 
ples.  For  example,  III-4  would  be  technical  note  number  4  within  protection 
category  III  (Structural  Stabilization): 

Indirect  Protection 

Grade  Control  Structures 
Weirs 

Modification  of  Flow  Alignment 
Transverse  (spur)  dikes 

permeable  (board  fences,  Kellner  jacks,  etc.) 
impermeable  (stone)  -  III-4  (gabion  groins) 

Parallel  Dikes  (Retards) 

permeable  (board  fences,  Kellner  jacks,  etc.) 
impermeable  (stone)  -  III-4  (rock-filled  log 
cribs) 

Vanes 

Removal  of  large  woody  debris 
Flow  Diversions  and  Slope  Drains 

Direct  Protection 

Monolithic  Cover  (concrete,  asphalt,  grouted  riprap) 

II-2  (gunite) 

Granular  Cover  (gravel,  riprap,  soil  cement  blocks, 
rubble,  etc.)  -  III-2,  III-4,  III-4  (riprap);  III-9 
(Filter  cloth  and  riprap);  III- 10  (rubble) 

Windrow  or  trenchfill 

Matting  Cover  (fabrics,  gabions,  auto  tires,  lumber 
mattress,  etc.)  -  III-5  (logs) 

Bulkhead  -  III-l  (gabion),  III-3  (sheet  piling),  1-17 
(wood),  V-2  (timbercrib  with  vegetation) 

Vegetation  -  V-2  (Woody  vegetation  with  floating 
breakwater),  V-l,  IX-2 
Clay  Blanket 
Soil  Stabilization 

Slope  Stabilization 

Excavation  to  reduce  bank  height  or  angle 

Subsurface  Drainage 

Retaining  wall  (bulkhead)  III-l  (gabions) 

The  technical  journal  Erosion  Control,  published  bimonthly  by  The  Inter¬ 
national  Erosion  Control  Association  (IECA),  is  an  excellent  source  of  up-to- 
date  information  on  emerging  technologies  in  the  field  of  erosion  control. 
Information  on  geotextile  cellular  confinement  systems,  hydroseeding,  erosion 
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control  fabrics,  anchor  wall  systems,  earth  anchor  systems,  silt  fences,  erosion 
control  matting,  gabion  walls  and  mattresses,  articulated  concrete  blocks, 
articulated  cable  concrete  mat  systems,  geotubes  and  geocontainers  for 
dredged  material,  retaining  walls,  biodegradable  blankets,  and  a  host  of  other 
new  approaches  are  discussed  in  every  issue.  The  Proceedings  of  the  IECA 
issued  for  their  annual  meetings  is  also  an  excellent  information  source  on  the 
latest  advances  in  the  field.  Specific  applications  of  some  of  these  erosion 
control  technologies  are  presented  in  the  case  studies  section  of  this  report. 

The  interdisciplinary  nature  of  site  protection  projects  may  be  already 
evident  to  the  reader.  The  interdisciplinary  team  approach  taken  in  the  case 
studies  presented  in  this  report  proved  essential,  both  in  analyzing  the  impacts 
to  historic  properties,  and  in  developing  recommendations  for  their  short-  and 
long-term  protection.  In  this  regard,  Mathewson  (1989:233)  made  this  obser¬ 
vation  on  the  interdisciplinary  nature  of  site  protection  projects: 

“Once  the  site  components  have  been  defined  and  the  desired  environ¬ 
mental  conditions  for  preservation  defined,  the  engineers  and  scientists  must 
evaluate  the  site  to  determine  the  existing  physical,  biological,  and  chemical 
conditions.  Design  concepts  are  then  developed  and  evaluated  to  determine  if 
the  desired  environmental  change  will  occur.  If  the  desired  conditions  can  be 
generated,  then  the  design  concept  is  evaluated  with  respect  to  the  cost  of  the 
proposed  burial  project.  If  the  design  is  economically  favorable  and  the  envi¬ 
ronmental  change  will  enhance  site  preservation,  then  the  project  can  be 
implemented.  ” 
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6  Long-Term  Management 
Issues 


Cultural  Resources  Monitoring  Plans 

Dunn  (1996:65-66)  provides  a  summary  description  and  justification  for  the 
development  of  Cultural  Resources  Monitoring  Plans  (CRMP).  The  overall 
purpose  of  the  CRMP  is  to  determine  how  archaeological  sites  and  other 
traditional  cultural  properties  at  a  reservoir  are  being  (or  may  be)  affected  by 
the  geomorphic  processes  and  present  human  use  of  the  reservoir  and  to  plan 
effective  countermeasures. 

Development  of  a  detailed  CRMP  is  an  essential  step  in  preventing  site 
destruction  and  the  loss  of  scientific  data.  A  CRMP  integrated  with  an  analyt¬ 
ical  geomorphic  model  provides  the  resource  manager  with  the  conceptual 
tools  and  the  baseline  data  on  site  condition  needed  for  best  practice  cultural 
resource  management.  When  the  CRMP  and  the  geomorphic  model  is  con¬ 
tained  within  a  computerized  GIS,  the  opportunity  for  truly  effective  manage¬ 
ment  can  be  actualized. 

The  GIS  recently  developed  by  WES  researchers  for  Dworshak  Reservoir 
in  Idaho  will  enable  those  resource  managers  to  more  efficiently  determine  the 
effects  of  geomorphic  and  human  processes  to  cultural  resources: 

“ . . .  a  geographic  information  system  allows  input,  storage,  and  manipula¬ 
tion,  and  analysis  of  spatially  referenced  data.  The  major  analysis  techniques 
will  be  the  combination  or  linkage  of  data  layers  to  analyze  or  display  spatial 
queries...  a  GIS  can  answer  questions  involving  location,  condition,  trends, 
patterns,  and  modeling.  Although  a  GIS  is  not  simply  a  database  for  con¬ 
structing  maps,  it  can  create  maps  at  different  projections,  scales,  and  colors” 
(Corcoran  1995:ii). 

In  the  monitoring  plans  now  being  developed  at  WES  (Corcoran,  Smith, 
and  Nickens  1996),  all  available  site  data  are  first  critically  evaluated  to  deter¬ 
mine  the  archaeological  significance  of  known  sites  and  their  distribution 
across  the  landscape.  The  potential  of  landforms  within  the  project  area  to 
contain  unrecorded  but  potentially  significant  cultural  deposits  is  also  assessed 
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using  a  previously  developed  analytical  geomorphic  model.  A  Conceptual 
Model  for  Site  Impacts  from  geomorphic  and  anthropogenic  impacts  is  then 
created  and  incorporated  into  a  GIS  database. 

A  site  monitoring  program  can  then  be  designed  that  will  set  forth  guide¬ 
lines  and  methods/technologies  and  identify  additional  inventory  and  evalua¬ 
tion  needs.  The  monitoring  program  is  refined  following  an  initial  pilot  study 
and  thereafter  modified  by  the  periodic  re-examination  of  site  impact  data. 

This  conceptual  approach  for  CRMPs  was  used  by  WES  researchers  for 
Walla  Walla  District’s  Dworshak  Reservoir,  Idaho  (Corcoran,  Smith,  and 
Nickens  1996).  The  details  of  the  approach  are  summarized  in  the  following 
tasks: 

Task  1  Evaluate  Available  Archaeological  Data 
Bibliography  of  Previous  Research 
Review  Archaeological  Site  Files 
Review  Site  Distribution  Maps/Aerial  Photos 
Assess  Physical  Environment 
Describe  Past  Cultural  Environment 
Describe  Present  Human  Use 

Task  2  Develop  Conceptual  Model 
Identify  Monitoring  Needs 

Task  3  Database 

Analyze  Inventory  Data 
Data  Integration  (GIS) 

Task  4  Design  Monitoring  Program 

Identify  Objectives  and  Monitoring  Priorities 
Develop  Monitoring  Guidelines/Attributes  to  be  Monitored 
Prescribe  Methods/Technologies 
Identify  Additional  Inventory  Needs 

Task  5  Analysis  and  Synthesis 
Analyze  and  Synthesize  Data 
Create  Predictive  Models 
Prepare  Management  Recommendations 
Report  Findings 

Identify  New  Needs,  Threats,  and  Concerns 


Historic  Properties  Management  Plans 

At  the  present  time,  Corps  Districts  vary  widely  in  their  compliance  with 
the  requirement  of  ER  1130-2-438  to  develop  Historic  Properties  Management 
Plans.  This  is  clearly  reflected  in  the  results  of  the  survey  questionnaire 
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discussed  on  drawdown  zone  impacts  in  Dunn  (1996:37).  Some  Corps  Dis¬ 
tricts  are  close  to  full  compliance  with  the  regulation.  Others,  particularly 
those  with  numerous  reservoirs,  may  have  only  a  few  HPMPs  completed. 

One  of  the  conclusions  of  the  first  technical  report  was  that  even  when  an 
HPMP  had  been  prepared  for  a  reservoir,  there  was  a  general  lack  of  empha¬ 
sis  on  the  preparation  of  subsections  within  the  HPMP  that  dealt  specifically 
with  the  drawdown  zone  problem.  It  is  imperative  that  HPMPs  include  a 
protection  plan  for  the  historic  properties  contained  in  the  reservoir’s  draw¬ 
down  zone. 

A  Drawdown  Zone  Protection  Plan  (DZPP)  would  have  as  its  primary 
purpose  the  prevention  or  mitigation  of  adverse  impacts  to  significant  cultural 
resources  in  the  drawdown  zone  that  meet  the  criteria  of  eligibility  for  the 
National  Register  of  Historic  Places.  In  cases  where  site  protection  is  not 
feasible,  a  program  of  data  recovery  through  scientific  archaeological  excava¬ 
tion  may  be  recommended. 

A  first  element  of  the  DZPP  would  be  to  determine  which  sites  are  signifi¬ 
cant  and  therefore  require  long-term  management  and  protection.  Typically, 
many  sites  in  reservoir  drawdown  zones  have  not  been  formally  evaluated  for 
the  National  Register,  and  testing  through  sample  archaeological  excavation 
may  be  required  to  make  this  determination  in  coordination  with  the  State 
Historic  Preservation  Officer.  Detailed  recommendations  for  site  testing  could 
be  made  in  the  DZPP.  Another  element  of  such  a  plan  would  be  to  conduct 
site  protection  assessments  of  the  significant  sites  identifying  the  kinds  of 
impacts  and  their  immediacy.  In  cases  where  protection  of  the  site  is  techni¬ 
cally  feasible,  suitable  protection  approaches  and  technologies  should  be 
clearly  identified.  Finally,  the  DZPP  should  contain  recommendations  for  site 
protection  project  design  for  each  significant  site  and  describe  subsequent 
monitoring  and  maintenance  needs. 

The  conceptual  approach  shown  in  the  tasks  listed  below  closely  follows 
the  one  developed  by  WES  for  Walla  Walla  District  at  Dworshak  Reservoir, 
Idaho  (Corcoran,  Smith,  and  Nickens  1996). 

Task  1  Evaluate  Database 

National  Register  Eligibility 
Likelihood  of  Resource  Loss 

Task  2  Conduct  Site  Protection  Assessments 
Archaeological  Content 
Condition 

Identify  Kinds  of  Impacts  and  Their  Immediacy 

Task  3  Determine  Appropriate  Mitigation  Approach 
Determine  Which  Sites  Can  Be  Protected 
Identify  Protection  Objectives,  Priorities,  and  Requirements 
Identify  Potential  Protection  Approaches/Technologies 
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Task  4  Implement  Site  Protection 
Develop  Protection  Project  Design 
Install  Site  Protection  Technology 
Prepare  Report  on  Site  Protection  Effort 
Identify  Monitoring  and  Maintenance  Needs 
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7  Vandalism  Problem 


Enforcement  of  ARPA  and  Title  36 

There  is  currently  within  the  Corps  of  Engineers  both  a  lack  of  trained 
personnel  and  a  lack  of  procedural  guidance  on  law  enforcement  options  to 
effectively  enforce  ARPA  and  Title  36  in  reservoir  drawdown  zones  (Dunn 
1996:46-63).  During  the  course  of  nine  field  visits,  this  point  was  driven 
home  to  the  authors  time  and  again.  The  following  excerpts  from  the  1995 
field  observations  illustrate  the  variety  of  law  enforcement  problems  that  are 
encountered  at  the  field  level. 


Grenada  Lake  (Mississippi) 

Ranger  patrols  are  occasionally  undertaken  to  deter  surface  collectors,  but 
there  are  no  ARPA  prosecutions  or  citations  under  Title  36  on  record  at  the 
project  office.  There  is  reported  damage  to  sites  from  the  use  of  all-terrain 
vehicles  used  on  the  exposed  mud  flats  during  drawdowns.  There  is  no 
record  of  coordination  with  the  Mississippi  SHPO  on  impacts  to  sites  in  the 
drawdown  zone. 


Wright  Patman  Lake  (Texas) 

There  have  been  several  ARPA  prosecutions  and  a  number  of  Title  36 
citations  issued  to  individuals  to  halt  the  vandalism  of  these  sites.  While  the 
Texas  SHPO  is  aware  of  the  pothunting  problem  at  Wright  Patman,  there  is 
no  individual  coordination  of  site  impacts  by  District  personnel.  The  cultural 
resource  coordinator  for  Wright  Patman  has,  on  his  own  initiative,  installed 
electronic  intrusion  detection  devices  on  several  Caddo  burial  sites  that  have 
become  the  targets  of  pothunters. 


Eufala  Lake  (Oklahoma) 

With  only  two  rangers  for  this  enormous  project  and  no  baseline  funding 
for  work  in  the  drawdown  zone,  there  is  little  attention  paid  to  sites  in  the 
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drawdown  zone.  One  disturbing  aspect  of  the  CRM  program  at  Eufala  is  that 
the  project  staff  sincerely  believes  that  sites  in  the  drawdown  zone  are  mostly 
destroyed,  which  in  fact  may  be  the  case.  Consequently,  they  are  reluctant  to 
spend  either  time  or  manpower  on  the  problem.  It  is  well  known  that  pot¬ 
hunters  and  collectors  are  scavenging  the  sites  in  the  drawdown  zone.  Yet, 
there  is  only  a  token  effort  to  curtail  this  kind  of  illegal  activity. 


Lake  Barkley  (Tennessee  and  Kentucky) 

Shoreline  sites  are  heavily  collected  by  boaters  during  the  annual  fall  draw¬ 
down.  There  have  been  no  ARPA  prosecutions  and  no  Title  36  citations 
according  to  the  cultural  resource  coordinator.  The  difficulty  of  catching 
people  in  the  act  is  the  reason  given.  There  is  no  effort  by  project  staff  to 
coordinate  with  SHPO  on  the  impacts  of  erosion  and  vandalism  to  individual 
sites. 


Barren  River  Lake  (Kentucky) 

While  there  is  some  surface  collection  from  exposed  sites,  serious  pothunt¬ 
ing,  such  as  observed  in  Texas  and  Oklahoma,  does  not  appear  to  be  a  major 
threat.  No  ARPA  prosecutions  or  Title  36  citations  have  been  issued.  The 
District  has  an  excellent  plan  to  prevent  or  mitigate  adverse  effects  to  the 
significant  sites  at  Barren  River.  If  sufficient  funds  and  manpower  are  made 
available  to  implement  this  plan,  this  small  project  could  well  serve  as  a 
model  for  CRM  throughout  the  Corps  of  Engineers. 


Bluestone  Lake  (West  Virginia) 

Erosion  and  surface  collection  have  been  observed  at  many  of  these  sites 
by  project  personnel.  To  date,  there  have  been  no  ARPA  prosecutions 
although  Title  36  citations  have  been  issued  for  illegal  digging  in  the  vicinity 
of  recorded  sites.  There  is  a  draft  HPMP  that  will  be  submitted  for  SHPO 
review  upon  completion.  Monitoring  and  ranger  patrols  are  routinely  con¬ 
ducted  during  the  winter  drawdown  for  Sites  46SU3,  46SU9,  and  others. 


Allegheny  Reservoir  (Pennsylvania  and  New  York) 

There  have  been  no  site  protection  projects  in  the  drawdown  zone.  Moni¬ 
toring  and  ranger  patrols  to  thwart  vandals  during  the  drawdown  is  done 
infrequently.  There  have  been  no  ARPA  prosecutions  or  Title  36  citations 
issued.  Long-term  plans  by  the  Corps  and  Forest  Service  call  for  the  comple¬ 
tion  of  the  site  inventory,  testing  of  intact  sites,  and  the  mitigation/protection 
of  historic  properties. 
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Mansfield  Hollow  Lake  (Connecticut) 


Ranger  patrols  are  used  to  thwart  vandalism  of  exposed  sites  during  the 
winter  drawdown.  While  there  is  known  collector  activity,  there  are  no 
ARPA  prosecutions  or  Title  36  citations  on  record  at  the  project.  The  project 
operational  management  plan  (OMP)  does  address  cultural  resources  and  their 
management.  A  Historic  Properties  Management  Plan  is  planned  for  the  near 
future.  There  have  been  no  data  recovery  projects  or  site  stabilization  projects 
at  the  lake....  Vandalism  is  not  a  major  problem,  but  the  surface  collection 
from  exposed  sites  is  not  being  adequately  handled  at  this  time. 


Ball  Mountain  Lake  (Vermont) 

There  have  been  no  ARPA  prosecutions  and  few  Title  36  citations  involv¬ 
ing  cultural  resources.  Site  monitoring  is  performed  at  irregular  intervals,  but 
there  is  no  coordination  with  the  State  SHPO.  The  lake  manager  serves  as  the 
cultural  resources  coordinator.  While  there  is  a  brief  discussion  of  cultural 
resources  in  project  OMP,  there  is  no  HPMP  at  this  time.  The  major  man¬ 
agement  goal  is  to  control  erosion  at  the  one  site  in  the  drawdown  zone  that 
has  been  determined  to  be  significant.  In  general,  erosion  rather  than  vandal¬ 
ism  is  the  major  problem  at  this  project. 

The  law  enforcement  problem  for  reservoir  drawdown  zones  involves  both 
the  Corps’  budgetary  policy  toward  cultural  resources  and  a  real  manpower 
shortage  that  is  reflective  of  the  current  downsizing  of  the  Federal  Govern¬ 
ment.  Because  of  this,  the  problem  will  have  to  be  addressed  at  a  policy  level 
and  not  simply  as  a  technical  or  scientific  issue.  Nevertheless,  the  following 
recommendations  would  greatly  improve  the  current  situation: 

a.  Each  operating  project  should  have  a  cultural  resources  coordinator  in 
compliance  with  ER  1130-2-438  Section  ll.c.2. 

b.  The  cultural  resources  coordinator  should  receive  sufficient  training  to 
detect  and  report  to  the  lake  manager  and  the  District’s  professional 
archaeologist(s)  evidence  of  vandalism  to  identified  historic  properties 
in  the  drawdown  zone. 

c.  ARPA  and  Title  36  should  be  fully  enforced  at  those  sites  that  are 
determined  to  be  “historic  properties”  (National  Register  eligible). 

d.  The  coordinator  and  all  rangers  at  a  Corps  reservoir  should  receive 
adequate  training  in  the  enforcement  of  ARPA  (such  as  the  courses 
available  through  the  Federal  Law  Enforcement  Training  Center 
(FLETC)). 
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e.  The  lake  manager  should  annually  budget  sufficient  funds  and  request 
adequate  personnel  (FTE  or  contract)  to  enforce  ARPA  and  Title  36  in 
the  drawdown  zone  at  those  locations  where  historic  properties  are 
known  to  exist. 


Use  of  Warning  Signs 

The  collection  of  artifacts  from  the  surface  of  archaeological  sites  in  the 
drawdown  zone  is  a  recurring  problem  at  most  Corps  reservoirs.  Although 
not  subject  to  the  civil  or  criminal  penalties  of  ARPA,  the  collection  of  projec¬ 
tile  points  or  “arrowheads”  from  the  surface  of  lands  exposed  during  draw¬ 
downs  for  private  purposes  without  an  ARPA  permit  is  prohibited.  Illegal 
digging  into  these  archaeological  sites  is  less  frequent  than  surface  collecting 
but  far  more  damaging  to  the  research  value  of  a  site.  Given  the  current 
manpower  shortage,  it  is  imperative  for  the  Corps  to  do  a  better  job  in  the 
management  of  visitor  behavior  at  its  projects. 

In  Dunn  (1996),  Gramann’s  (1991)  research  on  the  indirect  management  of 
visitor  behavior  was  briefly  discussed.  The  following  recommendations  were 
made  for  six  frequently  encountered  violations: 

Uninformed  Violations:  Increase  visitors’  awareness  of  harmful  conse¬ 
quences  to  society  and  archaeological  record  of  the  site  damage  (e.g.,  public 
education  and  interpretation). 

Responsibility-Denial  Violations:  Increase  visitors’  feelings  of  personal 
responsibility  to  help  (e.g.,  site  adoption  programs). 

Unintentional  Violations:  Increase  knowledge  of  rules  among  target  popu¬ 
lations  least  likely  to  have  this  knowledge. 

Releasor-Cue  Violations:  “De-fuse”  releasor  cues  by  removing  them  (i.e., 
remove  evidence  of  prior  vandalism  by  site  rehabilitation  or  burial)  or  using 
educational  messages  that  underscore  they  are  not  to  be  taken  as  guides  to 
behavior. 

Status-Confirming  Violations:  Promote  deviant  group’s  identification  with 
protective  models  rather  than  with  antisocial  models  (e.g.,  through  site  adop¬ 
tion  programs). 

Willful  Violations:  Unlikely  to  be  affected  by  indirect  management;  direct 
management  techniques  necessary. 

Gramann  (1991:5)  reported  to  the  national  audience  of  archaeologists  and 
cultural  resource  managers  at  the  1991  WES  workshop  on  archaeological  site 
protection  and  preservation  that  his  research  on  indirect  management  tech¬ 
niques  showed  that  warning  signs  located  near  or  immediately  adjacent  to 
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areas  of  potential  violations  have  been  effective  in  reducing  damage  to  natural 
resources.  Although  educational  signs  also  have  been  effective,  warning  signs 
have  been  more  effective  in  direct  comparisons.  To  be  effective,  the  sign  text 
must  address  specific  violations  at  specific  areas.  General  educational  mes¬ 
sages  proved  to  be  less  effective.  He  also  noted  that  the  response  of  visitors 
to  warning  messages  versus  educational  messages  may  vary  according  to  per¬ 
sonality  traits.  Unfortunately,  Gramann’s  research  did  not  focus  specifically 
on  cultural  resources,  so  there  is  no  systematic  evaluation  for  the  effectiveness 
of  warning  signs  in  deterring  the  vandalism  of  archaeological  sites. 

Based  on  one  of  the  author’s  experience  as  a  Corps  District’s  senior 
archaeologist,  the  posting  of  warning  signs  immediately  adjacent  to  significant 
archaeological  sites  is  not  recommended.  This  is  particularly  true  in  remote 
areas  of  the  project  that  receive  infrequent  ranger  patrols.  In  the  words  of  one 
ranger  interviewed  during  the  1995  field  visits,  it  would  be  an  invitation  to 
“Dig  Here.” 

A  more  effective  technique  is  to  place  warning  signs  prohibiting  illegal 
digging  of  archaeological  sites  in  heavy  visitor  traffic  areas,  such  as  the  lake’s 
visitor  center,  the  entrances  to  public  use  areas,  boat  ramps,  etc.  The  effect 
of  these  signs  would  be  to  greatly  reduce  the  number  of  “uninformed,”  “unin¬ 
tentional,”  and  “responsibility-denial”  violations.  The  placement,  construc¬ 
tion,  and  design  of  warning  signs  is  an  appropriate  part  of  a  lake’s  HPMP  and 
any  protection  plan  for  those  historic  properties  located  in  the  reservoir  draw¬ 
down  zone. 


Electronic  Surveillance 

In  Dunn  (1996),  it  was  noted  that  the  ranger  serving  as  the  cultural 
resource  coordinator  for  Wright  Patman  Lake  had  installed  electronic  intrusion 
detection  devices  on  several  Caddo  burial  sites  in  the  reservoir  flood  pool, 
which  had  become  the  targets  of  pothunters.  This  was  the  only  instance  dur¬ 
ing  the  1995  field  visits  where  electronic  surveillance  techniques  were 
employed  to  prevent  vandalism  of  a  historic  property.  Its  potential  importance 
in  preventing  the  vandalism  of  historic  properties  in  drawdown  zones  appears 
to  be  very  great. 

Electronic  surveillance  technology  should  certainly  be  considered  by  all 
Corps  cultural  resource  managers  as  an  option  in  developing  historic  property 
protection  plans.  It  could  provide  the  means  for  successful  ARPA  prosecution 
of  vandals  when  the  manpower  for  regular  site  monitoring  patrols  is  in  short 
supply. 

The  effectiveness  of  the  system  at  Wright  Patman  was  effectively  demon¬ 
strated  during  the  1995  field  visit  of  one  of  the  authors  when  a  local  high 
school  class  set  off  the  buried  seismic  detectors.  An  alarm  sounded  in  the 
project  office  during  the  course  of  the  author’s  interview  with  the  lake  man¬ 
ager.  The  author  and  several  rangers  were  on  site  within  10  min  of  the  alarm 
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going  off  at  the  project  office.  Accompanied  by  their  teacher  and  a  local 
archaeologist,  the  students  were  engaged  in  a  class  project  to  pin-flag  the 
numerous  pothunter  “dig-holes”  in  the  historic  Caddo  cemetery.  The  students 
were  impressed  that  the  Corps  cared  enough  to  electronically  monitor  unau¬ 
thorized  digging  on  this  significant  site.  The  next  section  provides  a  brief 
description  of  the  remote,  unattended,  ground  sensing  unit  now  being  used  at 
Wright  Patman  Lake  near  Texarkana,  TX. 

The  PT-100  series  that  Eagle  Telonics,  Inc.,  has  developed  is  used  for 
long-term  or  semipermanent  deployment.  The  following  description  is  taken 
from  the  Operations  Manual  for  the  PT-100  Processor/Transmitter: 

“The  PT-100  incorporates  sensor  processing  circuitry  with  a  narrow  band 
FM  transmitter  to  relay  sensor  data  back  to  a  receiving  site.  The  sensor  pro¬ 
cessing  circuitry,  transmitter,  and  battery  power  source  is  self  contained  in  a 
compact  unit  that  facilitates  storage,  transportation,  and  concealment.  The 
exterior  case  is  constructed  of  durable  injection  molded  polyethylene  plastic. 
The  PT- 100’s  rugged  waterproof  case  may  be  deployed  either  above  ground 
or  buried  for  covert  monitoring.  The  single  unit  can  receive,  process  and 
transmit  information  generated  by  seismic,  infra-red  and  magnetic  sensor 
probes  either  individually  or  in  various  combinations  of  deployment. 

“The  unit  is  easily  programmed  in  the  field  at  the  time  of  installation  with 
an  EIDS  handheld  programmer  (PG-400).  The  installer  has  the  option  to 
change  frequencies,  output  power,  sensitivity  levels,  active  and  inactive  oper¬ 
ating  times  plus  a  variety  of  other  operational  options.  The  internal  cadance 
counter  can  also  be  adjusted  to  assist  in  the  differentiation  of  humans,  animals, 
and  vehicles. 

“The  unit  may  also  be  programmed  using  any  IBM  compatible  for  desk-top 
computer  utilizing  MS-DOS  language.  Software  is  furnished  to  interface  the 
computer  to  the  PT-100  Processor/Transmitter”  (Eagle/Telonics  Manual:  1). 

It  should  also  be  noted  that  the  PT-100  can  be  configured  to  provide  the 
user  with  an  external  camera  trigger.  The  trigger  is  activated  each  time  a 
detection  occurs.  The  camera  trigger  provides  the  user  with  an  interface 
between  the  PT-100  and  the  camera.  When  the  camera  trigger  is  activated, 
the  circuit  is  energized  for  250  ms.  Photographing  the  vandals  in  the  act 
greatly  facilitates  the  successful  ARP  A  prosecution. 

The  new  PT-200  series  processor/transmitter  offered  by  Eagle/Telonics  is 
a  smaller  more  compact  unit  first  designed  for  tactical  deployment  by  the 
U.S.  military.  Even  with  a  smaller  battery  pack,  users  can  expect  up  to 
5  months  of  service  without  changing  batteries.  A  feature  of  this  system  is 
the  Seismic  Animal  Filter  Program.  This  program  is  now  included  as  stand¬ 
ard  equipment  on  the  PT-100  as  well.  This  technology  filters  out  most  nui¬ 
sance  alarms  caused  by  animals,  tree  root  movement,  rainfall,  and  other 
seismic  disturbances.  This  feature  allows  the  user  to  deploy  seismic  detectors 
in  areas  they  would  have  been  ineffective  before  because  of  unidentifiable 
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seismic  signals.  The  use  of  small  electronic  intrusion  detection  systems  in 
culturally  sensitive  areas  during  drawdown  events  is  certainly  an  idea  whose 
time  has  come. 


Interpreting  the  Resource 

The  goals  of  the  Federal  preservation  effort  are  clearly  set  forth  in  the 
National  Historic  Preservation  Act  of  1966  (as  amended  1980,  1992).  Sec¬ 
tion  1(b)(2)  of  this  landmark  Act  states  that  “the  historical  and  cultural  foun¬ 
dations  of  the  Nation  should  be  preserved  as  a  living  part  of  our  community 
life  and  development  in  order  to  give  a  sense  of  orientation  to  the  American 
people.  ”  Section  2(3)  states  that  it  shall  be  the  policy  of  the  Federal  Govern¬ 
ment  to  “administer  Federally  owned,  administered,  or  controlled  prehistoric 
and  historic  resources  in  a  spirit  of  stewardship  for  the  inspiration  and  benefit 
of  present  and  future  generations.” 

To  accomplish  these  lofty  goals,  historic  properties  must  be  interpreted 
to  the  public.  It  is  important  that  drawdown  zone  historic  properties  should 
also  be  interpreted.  As  a  first  step,  planning  for  the  interpretation  of  these 
resources  should  be  included  in  all  project  HPMPs  and  serious  efforts  under¬ 
taken  for  their  interpretation  to  the  public.  This  might  include  preparation  of 
brochures,  visitor  center  displays,  and  possibly  even  interpreted  visits  to 
selected  sites  during  the  drawdown  period. 

The  Corps  has  prepared  “A  Guide  to  Cultural  and  Environmental  Interpre¬ 
tation  in  the  U.S.  Army  Corps  of  Engineers”  (Propst  and  Roggenbuck  1981). 
Numerous  supplements  to  this  massive  document  have  been  prepared  that  give 
detailed  guidance  on  a  variety  of  techniques  to  increase  the  effectiveness  of  the 
Corps’  interpretive  program.  However,  the  historic  properties  contained  in 
reservoir  drawdown  zones  appear  to  be  rarely  interpreted  during  their  periods 
of  accessibility  (Dunn  1996:46-63).  What  if  this  were  to  change?  What 
might  result? 

Gramann’s  research  on  the  indirect  management  of  visitor  behavior  may 
assist  in  answering  this  question.  The  onsite  interpretation  of  historic  proper¬ 
ties  was  shown  to  be  successful  in  reducing  harmful  behavior  by  organized 
youth  groups  visiting  a  Civil  War  battlefield  at  Shiloh,  TN  (Vander  Stoep  and 
Gramann  1987).  It  was  most  effective  when  the  communication  occurred 
immediately  prior  to  exposure  to  resources.  Gramann’s  analysis  of  these 
results  is  that  personal  communication  may  be  more  effective  than  impersonal 
communication  (e.g.,  signs  or  brochures)  in  delivering  messages  describing 
protective  rules  and  reasons  for  rules  (awareness  of  consequences  messages) 
(Gramann  1991:5). 

The  practical  implications  of  this  for  the  Corps’  management  of  historic 
properties  in  drawdown  zones  is  that  the  better  job  the  Corps  does  in  inter¬ 
preting  its  cultural  resources,  inspiring  and  providing  a  sense  of  orientation  to 
the  public,  the  easier  it  will  become  to  protect  these  resources  from  future 
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human  impacts.  The  more  people  understand  about  the  significance  of 
archaeological  sites  and  how  they  form  an  important  part  of  their  heritage  as 
American  citizens,  the  more  likely  it  will  be  that  uninformed  and  unintentional 
violations  will  decrease. 

This  is  not  to  say  that  willful  violations  of  ARPA  and  Title  36  will  sharply 
decrease  if  the  interpretation  of  drawdown  zone  historic  properties  are  merely 
included  in  HPMPs.  Pothunting  for  profit  is  a  serious  and  potentially  danger¬ 
ous  business  in  many  parts  of  the  United  States.  Here  is  where  law  enforce¬ 
ment  and  direct  management  techniques,  such  as  electronic  surveillance,  will 
continue  to  be  necessary  to  protect  the  resources  to  be  interpreted. 
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Barren  River 


Case  Study  1 : 
Lake,  Kentucky 


Management  Problem 

Barren  River  Lake  is  situated  in  Allen,  Barren,  and  Monroe  counties  in 
south-central  Kentucky  (Figure  3).  The  dam  is  a  rolled  earth  fill  type  with  a 
random  rock  shell.  Pertinent  elevations  include: 

Dam  top  elevation  618  ft1 

Dam  height  above  streambed  146  ft 

Winter  pool  elevation  525  ft;  length  =  21  miles 

Summer  pool  elevation  552  ft;  length  =  33  miles 

Total  storage  590  ft;  length  =  46  miles 

Construction  began  in  March  1960,  and  the  lake  became  operational  in  Octo¬ 
ber  1964.  A  full  range  of  development  includes  facilities  for  land-  and  water- 
based  recreation,  camping,  fishing,  boating,  hunting,  picnicking,  and 
swimming. 

Barren  River  Lake  was  first  visited  on  June  22,  1995,  during  the  initial 
field  visits  for  the  drawdown  work  unit.  A  summary  description  of  the  man¬ 
agement  practices  observed  there  appears  in  (Dunn  1996:52).  This  project  has 
received  a  large-scale  preimpoundment  survey,  and  several  follow-up  surveys 
of  the  drawdown  zone  have  been  conducted  since  its  creation.  Several  testing 
projects  have  identified  historic  properties  that  meet  the  criteria  of  eligibility 
for  the  National  Register  of  Historic  Places.  An  excellent  Historic  Properties 
Management  Plan  has  been  prepared  by  the  Louisville  District  archaeologist, 
Ms.  Anne  Bader. 

The  Mississippian  Jewell  Mound  Site  (15BN21)  and  the  nearby  associated 
sites,  15BN349  and  15BN384,  were  selected  as  the  primary  focus  of  the  case 
study  at  Barren  River  because  they  are  all  National  Register  eligible  sites 


1  A  table  of  factors  for  converting  non-SI  units  of  measurement  to  SI  units  is  presented  on 
page  xi. 


Chapter  8  Case  Study  1 :  Barren  River  Lake,  Kentucky 


39 


Figure  3.  Barren  River  Lake:  Project  vicinity  map 

located  in  the  drawdown  zone  that  are  being  adversely  affected  annually  by 
the  normal  operation  of  the  lake.  The  Kentucky  SHPO  has  expressed  his 
concern  over  the  erosion  of  these  sites  in  a  letter  to  the  Louisville  District 
(Figure  4)  dated  March  6,  1995.  All  three  sites  are  located  on  a  peninsula  of 
land  adjacent  to  Barren  River  State  Park  marina  and  golf  course  and  are  con¬ 
sequently  vulnerable  to  vandalism  when  they  are  exposed  (Figure  5).  Onsite 
consultation  with  the  Louisville  District  archaeologist  revealed  that  there  were 
two  additional  significant  sites  that  could  be  used  in  the  development  of  the 
case  study,  Sites  15AL329  and  15AL8. 

Shoreline  erosion  of  Barren  River  Reservoir  in  south-central  Kentucky  has 
substantially  impacted  cultural  resources  in  the  project  area.  Annual  pool 
fluctuations  of  25  to  30  ft  from  the  winter  (low)  to  the  summer  (high)  pool 
levels  has  resulted  in  the  vertical  and  horizontal  translation  of  various  ero- 
sional  processes  across  the  riparian  project  area  several  times  a  year  for  over 
30  years.  Geomorphic  processes  that  have  been  particularly  active  in  eroding 
archaeological  sites  in  the  project  area  include  soil  and  rock  erosion  and 
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Education,  Arts  and  Humanities  Cabinet 


David  L.  Morgan 

Executive  Director 
and  SHPO 


Mr.  Robert  G.  Fuller,  Chief 

Planning  Division 

U.S.  Army  Corps  of  Engineers, 

Louisville  District 
P.O.  Box  59 

Louisville,  Kentucky  40201-0059 

Re:  The  Jewell  Site  (15Bn21)  and  other  Archaeological  Resources 

Barren  Lake,  Barren  County,  Kentucky 

Dear  Mr.  Fuller: 


KENTUCKY  HERITAGE  COUNCIL 

Brereton  C.  Jones  The  State  Historic  Preservation  Office 

Governor 

Sherry  K.  Jelsma  March  6,  1995 

Cabinet  Secretary 


I  am  writing  to  you  to  express  our  concern  about  the  condition  of  several  archaeological  resources 
located  within  the  pool  of  Barren  Lake  and  along  its  shoreline.  In  particular,  we  are  concerned  about  the 
Jewell  Site  (15Bn21)  and  two  nearby  sites  (!5Bn349  and  15Bn384).  These  sites  are  eligible  for  listing 
in  the  National  Register  of  Historic  Places  for  their  potential  to  contribute  to  our  understanding  of 
Mississippian  lifeways.  The  Jewell  Site  contains  the  remains  of  a  Mississippian  town  that  dates  from  ca. 
A.D.  1200-1400.  A  cursory  examination  of  this  site  revealed  the  presence  of  Mississippian  houses,  pits, 
hearths,  and  burials  that  have  been  exposed  and  adversely  impacted  by  erosion  of  the  site’s  plowzone  and 
midden  deposits.  Although  fluctuating  lake  levels  and  vandalism  have  adversely  impacted  the  Jewell  Site, 
it  still  contains  important  data  on  Mississippian  settlement  and  subsistence  patterns  and  ceremonial  and 
religious  lifeways.  The  site  thus  still  retains  sufficient  integrity  for  inclusion  on  the  National  Register  of 
Historic  Places.  Examination  of  nearby  sites  15Bn349  and  15Bn384,  which  may  be  part  of  the  Jewell  site, 
indicates  that  theses  sites  also  contain  intact  Mississippian  deposits  and  are  eligible  for  listing  in  the 
National  Register.  Both,  also  are  being  impacted  by  shoreline  erosion,  and  possibly  vandalism.  In 
particular,  archaeological  site  15Bn349  contains  several  stone  box  graves  that  are  being  impacted  by 
shoreline  erosion.  In  addition  to  these  archaeological  sites,  I  suspect  that  shoreline  erosion  also  may  be 
adversely  impacting  other  important  Mississippian  sites. 

I  would  very  much  appreciate  your  looking  into  this  matter  and  seeing  if  anything  can  be  done 
to  recovery  some  of  the  information  these  sites  contain  before  they  are  totally  destroyed  by  erosion  and 
vandalism.  I  look  forward  to  hearing  from  you  and  if  we  can  be  of  any  further  assistance  please  feel  free 
to  contact  David  Pollack  of  my  staff  at  502-564-7005. 


300  Washington  Street 
Frankfort,  Kentucky  40601 

An  equal  opportunity  employer  M/F/D 


Sincerely, 

David  L.  Morgan, 

Kentucky  Heritage  Council  and 
State  Historic  Preservation  Officer 


Telephone  (502)  564-7005 
FAX  (502)  564-5820 


Printed  on  recycled  paper 


Figure  4.  Kentucky  State  Historic  Preservation  Officer's  letter  to  Louisville  District 
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Figure  5.  Sketch  map  showing  relative  locations  of  Sites  15BN21,  15BN384,  and  15BN349  at 
Barren  River  Lake 

artifact  disturbance  by  waves  and  overland  flow  (surface  runoff).  Soils  and 
rocks  that  form  the  foundation  of  archaeological  sites  that  are  susceptible  to 
rapid  decomposition  by  desiccation  and  hydration  (wetting  and  drying)  and 
chemical  dispersion  are  also  being  rapidly  eroded  by  reservoir  fluctuations. 
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In  an  effort  to  determine  the  specific  impact  of  geomorphic  processes  on 
cultural  resources  in  the  Barren  River  Reservoir  project  area,  a  number  of 
“high  priority”  sites  were  examined  in  the  field.  Site  visits  were  made  during 
the  period  20  through  22  February  1996,  when  the  reservoir  was  drawn  down 
to  approximately  the  level  of  the  “winter  pool”  (elevation  525  ft  msl)  (Fig¬ 
ure  6).  While  13  known  archaeological  sites  were  examined  in  the  field, 
relevant  geomorphological  observations  were  made  at  five  of  the  most  signifi¬ 
cant  sites,  15BN21,  15BN384,  15BN349,  15AL329,  and  15AL8.  Appendix  A 
shows  the  geomorphology  data  sheets  and  site  sketches  for  these  sites. 


Figure  6.  WES  team  members  Hollis  Allen,  Hugh  Taylor,  and  Lawson  Smith  with  Anne  Bader 


15BN21  (Jewell  Mound) 

The  Jewell  Mound  Site  is  perhaps  the  single  most  significant  prehistoric 
site  within  the  Barren  River  Lake  COE  management  area.  The  prehistoric  site 
is  located  at  the  confluence  of  Barren  River  and  Peter  Creek.  It  is  partially 
inundated  during  the  summer,  and  subject  to  erosion.  Furthermore,  illegal 
collection  occurs  from  this  site  on  a  regular  basis  during  the  winter  drawdown 
of  the  lake  when  the  site  is  completely  exposed.  This  multicomponent  site  is 
comprised  primarily  of  a  Mississippian  period  temple  platform  mound,  an 
associated  village  area,  and  prehistoric  cemetery.  Prior  to  the  impoundment 
of  Barren  River  Lake,  a  historic  cemetery  was  also  located  near  Site  15BN21. 
Evidence  of  this  was  seen  during  the  WES  team’s  inspection  of  the  site 
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(Figure  7).  The  historic  cemetery  was  moved  to  another  location  during  the 
construction  of  the  lake. 


Figure  7.  Broken  tombstone  from  Jewell  Family  Cemetery  at  Site  15BN21 


Jewell  Mound  is  a  low  elliptical  anthropogenic  feature  on  the  lower  shoul¬ 
der  of  a  broad  flat  ridge  adjacent  to  the  confluence  of  Peter  Creek  and  Barren 
River.  Field  observations  of  the  site  indicate  that  the  mound  may  have  been 
several  meters  in  height  and  60  to  80  m  in  diameter  prior  to  recent  erosion 
(Figures  8  and  9).  The  mound  appears  to  be  founded  on  a  thick  residual 
clayey  soil  developed  in  a  silty  shale.  Since  the  filling  of  Barren  River  Reser¬ 
voir,  erosion  from  normal  reservoir  fluctuations  has  dramatically  removed 
much  of  the  upper  60  to  90  cm  of  soil  from  the  site,  destroying  much  of  the 
historical  record  of  the  site.  The  principal  processes  of  erosion  have  been 
wave  swash  and  breaking  as  water  depths  on  the  site  go  from  approximately 
1  m  to  subaerial  during  rising  and  falling  stages.  These  processes  serve  to 
disaggregate  the  soil,  reduce  its  strength  to  resist  erosion,  and  transport  the 
soil  off  the  site.  During  subaerial  exposure  of  the  site  at  low  reservoir  levels, 
erosion  from  raindrop  impact  and  overland  flow  of  runoff  may  also  be  effec¬ 
tive  in  removing  soil  and  parts  of  the  record  from  the  site. 

Protection  of  the  site  from  continued  erosion  from  wave  and  runoff  erosion 
could  be  a  costly  challenge.  Fundamentally,  the  site  surface  would  need  to  be 
protected  from  erosive  processes.  The  substantial  depth  of  water  over  the  site 
during  full  reservoir  level  would  probably  make  the  use  of  vegetation 
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Figure  9.  WES  team  (Taylor  and  Dunn)  inspecting  severely  eroded  Jewell  Mound  site  (photo  by 
Hollis  Allen) 
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ineffective.  Other  approaches  to  surface  protection  (use  of  stone,  soil  sealers, 
reinforced  fabrics,  and  geogrid)  would  be  costly  and  a  navigation  hazard 
during  certain  reservoir  stages.  Data  recovery  may  be  a  better  alternative  than 
site  protection.  A  discussion  of  data  recovery  options  for  this  site  appears  in 
the  management  summary  section  of  the  case  study. 


15BN384  and  15BN349 

Site  15BN384  is  described  in  the  site  inventory  database  as  a  large  prehis¬ 
toric  multicomponent  site  that  is  inundated  seasonally.  Area  N  (north)  has 
burials,  pits,  and  the  foundation  of  a  historic  house.  Area  S  (south)  has  a 
large  midden  and  no  mounds;  there  are  the  foundations  of  a  historic  house. 
The  site  has  not  been  formally  evaluated  for  the  National  Register.  Its  close 
proximity  to  15BN21  suggests  that  it  may  be  part  of  the  Jewell  Mound  com¬ 
plex.  While  the  site  has  not  been  formally  evaluated,  the  Kentucky  SHPO 
regards  it  as  potentially  eligible  for  the  National  Register. 

Site  15BN349  is  described  in  the  site  inventory  database  as  a  large  multi- 
component  site  with  stone  box  burials  and  pits.  Because  it  is  inundated  sea¬ 
sonally,  the  integrity  of  the  prehistoric  cemetery  has  been  destroyed.  Its  close 
proximity  to  the  Jewell  Mound  site  suggests  its  probable  association  with  that 
Mississippian  age  site.  While  not  formally  evaluated,  the  Kentucky  SHPO 
regards  it  as  part  of  the  Jewell  Mound  complex  and  therefore  eligible  for  the 
National  Register. 


Geomorphic  assessment 

Probably  the  most  challenging  and  culturally  significant  site  visited  is  the 
15BN384/15BN349  site  complex.  The  site  complex  is  situated  on  a  long 
peninsula  bounded  by  the  reservoir  on  the  east,  north,  and  west  sides.  The 
peninsula  actually  consists  of  several  recorded  sites,  including  15BN384  (Fig¬ 
ures  10  and  11)  and  15BN349  (Figures  13-15).  The  broad  relatively  flat 
surface  of  the  landform,  its  occurrence  adjacent  to  the  modern  floodplain  of 
the  Barren  River,  and  the  occurrence  of  several  meters  of  fluvial  gravels  and 
sands  beneath  the  surface  indicate  that  the  landform  is  a  terrace  of  the  Barren 
River  Valley,  a  former  floodplain  of  the  Barren  River  abandoned  when  the 
river  incised  its  valley  over  many  tens  of  thousands  of  years.  The  terrace 
surface  appears  to  be  a  continuous  scatter  of  historic  and  prehistoric  artifacts 
(Figure  12),  suggesting  that  the  entire  landform  should  be  treated  as  a  single 
cultural  resources  management  entity. 

A  sketch  of  the  profile  of  Site  15BN384  (east-facing)  shoreline  is  shown  in 
Appendix  A.  The  principal  geomorphic  processes  that  are  contributing  to  the 
steady  wasting  of  the  site  appear  to  be  wave  attack  throughout  the  shoreline 
and  hydration/desiccation  of  the  sandy  shale  deposits  underlying  the  terrace. 
Material  is  also  being  removed  from  the  site  by  lessor  amounts  of  overland 
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mm 


Figure  14.  Site15BN349:  Stone  box  grave  fragments  dispersed  by  shore¬ 
line  erosion  and  wave  attack 


flow  erosion  near  the  top  of  the  shoreline  escarpment  and  small  mass  failures 
of  soil  (a  few  centimeters  in  height)  directly  above  the  point  of  wave  attack. 

As  the  reservoir  is  drawn  down  in  the  fall,  the  saturated  shale  on  the  shore- 
face  dries  and  crumbles.  When  the  reservoir  is  filled  in  the  spring,  waves 
dislodge  the  crumbled  shale  and  wash  it  away.  At  the  summer  pool  elevation, 
wave  attack,  followed  by  small  soil  mass  failures  continually  remove  the 
weathered  alluvial  deposits  capping  the  terrace. 

Arresting  shoreline  erosion  at  Site  15BN384  will  be  a  substantial  challenge 
and  should  be  considered  in  terms  of  both  short-term  and  long-term  solutions. 
Immediate  protection  of  the  summer  pool  elevation  on  the  shoreline  could  be 
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Figure  15. 


Ranger  Lloyd  Crabbe  with  Anne  Bader  and  Robert  Dunn  at 
1 5BN349  disarticulated  stone  box  grave  fragments  in  foreground 


effected  with  local  materials  to  provide  enough  time  to  evaluate  options  and 
costs  for  site  data  recovery.  Long-term  protection  (if  deemed  necessary) 
should  involve  protection  of  the  shale  foundation  of  the  site. 


Bioengineering  approaches 

From  cursory  observations  made  during  the  two  visits  to  the  site  complex, 
it  appeared  that  most  of  the  lower  part  of  the  peninsula  had  been  subjected  to 
high  water  above  the  summer  pool  elevation,  e.g.,  flotsom,  old  logs  that  had 
apparently  floated  in.  Woody  vegetation  on  the  peninsula  consisted  primarily 
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of  black  willow,  buttonbush,  cottonwood  ( Populus  deltoides),  and  sycamore 
(Platanus  occidentalis). 

Site  15BN384  was  severely  eroded  with  an  oversteepened  to  almost  vertical 
4-  to  5-ft  bank  appearing  at  the  summer  pool  elevation.  Because  the  east  side 
had  a  steep  slope,  was  deep  during  summer  pool,  and  was  exposed  to  an 
average  fetch  of  about  one-half  mile  from  the  northeast  and  east,  considerable 
erosion  could  occur  from  wind-driven  waves.  Additionally,  substrata  at  the 
site  consisted  of  weathered  shale  that  deteriorated  rapidly  upon  repeated  wet¬ 
ting  and  drying.  This  would  also  cause  erosion  of  the  upper  bank  by  promot¬ 
ing  sloughing. 

Site  15BN349  was  also  severely  eroded  with  an  oversteepened  bank  of 
about  6  to  7  ft  at  the  summer  pool  elevation.  The  north  and  west  sides  were 
exposed  to  an  average  fetch  of  about  1  mile  and  a  maximum  northern  fetch  of 
2  1/2  miles.  This  could  cause  considerable  wind-driven  wave  erosion. 

The  following  site  protection  actions  are  recommended  to  give  the  Louis¬ 
ville  District  enough  time  to  conduct  interim  Phase  2  testing  at  these  sites 
without  expending  an  enormous  amount  of  money.  If  testing  reveals  that  the 
sites  on  the  peninsula  are  indeed  worthy  of  more  protection,  then  other  harder 
protection  measures  can  be  undertaken.  There  are  two  levels  of  expedient 
protection  described  below  that  offer  options  at  both  sites. 

a.  The  first  level  is  very  expedient  and  uses  readily  available  materials 
found  on  or  in  close  proximity  to  the  site.  This  level  consists  of  using 
the  concrete  slabs  of  old  structures  such  as  old  houses,  silos,  etc.,  as 
revetment.  This  would  be  applied  over  a  geotextile  to  serve  as  filter 
cloth.  It  would  be  applied  first  from  just  below  summer  pool  to  as 
high  on  the  bank  as  the  supply  lasts.  Additionally,  a  bioengineering 
fix  would  be  applied  that  consists  of  using  dormant  willow  posts.  This 
consists  of  sinking  long  live  willow  posts  down  through  the  interstices 
of  the  concrete  slabs.  The  rooting  ability  of  the  posts  would  help  hold 
the  soil  together,  and  the  sprouting  ability  of  the  posts  would  attenuate 
wave  action  and  trap  sediment.  Additionally,  the  site  would  be  cov¬ 
ered  with  willow  in  2  to  3  years,  thus  providing  better  aesthetics  and 
fisheries  habitat  in  the  shade  of  the  willow. 

b.  The  second  level  is  somewhat  expedient,  but  requires  more  transported 
materials  and  labor.  For  this  level,  a  gabion  breakwater  is  placed 
about  10  horizontal  ft  lakeward  of  the  summer  pool  elevation.  The 
gabion  breakwater  should  extend  well  enough  along  the  shoreline 
beyond  any  midden  deposits  or  other  artifacts  to  prevent  flanking.  The 
gabions  would  need  to  be  secured  tightly  to  the  substrate  with  cables 
and  anchors  because  they  are  subjected  to  high  forces  by  waves  and 
subsequent  drawdown  pressures  when  they  are  overtopped  by  high- 
water  events.  The  escarpment,  where  there  is  one,  should  be  shaved 
back  to  about  a  1V:2H  slope.  Then,  a  brush  mattress,  like  the  one 
described  above,  should  be  installed. 
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If  the  District  finds  that  the  sites’  significance  justify  data  recovery,  then  a 
treatment  such  as  a  complete  bank  armorment  with  riprapped  revetment  may 
be  warranted.  A  fix  such  as  the  one  used  for  the  marina  breakwater  across 
the  bay  would  be  a  good  example  of  the  type  to  use.  If  the  gabion  breakwater 
was  used  while  site  investigation  was  proceeding,  this  could  be  reused  as  a  toe 
from  which  to  rebuild  the  eroded  slope.  Soil  and  rock  fill  could  be  placed 
shoreward  of  the  breakwater. 


Engineering  approaches 

The  near  surface  materials  are  part  of  the  Clarksville  series  soils  that  con¬ 
sist  of  well-drained,  gently  sloping  to  moderately  steep,  acid  soils  of  the 
cherty,  limestone  uplands.  These  soils  occupy  moderately  broad  to  narrow 
ridges.  The  surface  layer  is  very  friable  cherty  silt  loam.  The  upper  subsoil 
is  yellowish-brown,  cherty  silt  loam.  There  is  a  gradual  transition  to  strong- 
brown,  firm,  cherty  heavy  silt  loam  to  very  cherty,  clay  loam  in  the  lower 
subsoil.  The  root  zone  is  deep.  Moisture-supplying  capacity  and  natural 
fertility  are  moderated.  Permeability  is  moderately  rapid.  The  Clarksville 
soils  are  somewhat  difficult  to  till  because  of  chert  fragments.  They  can  be 
cultivated  throughout  a  wide  range  of  moisture  content  without  clodding  or 
crusting.  Most  of  these  soils  are  cleared.  The  area  of  gently  sloping  to  roll¬ 
ing  Clarksville  soils  are  used  for  pasture  and  cultivated  crops.  Second-growth 
hardwoods  are  on  some  areas  of  the  steeper  soils. 

Bedrock  exposed  at  the  sites  in  question  is  highly  weathered  and  subject  to 
much  greater  degradation  due  to  the  repeated  drawdowns  and  wave  action. 

The  soils  described  above  and  observed  at  these  sites  are  not  highly  erodible 
on  slopes  of  about  0  to  12  percent.  But  the  combination  of  relief  at  this  site 
and  reservoir  fluctuations  have  contributed  to  the  erosion  of  all  of  the  soil 
from  elevations  below  the  summer  pool  and  contributed  to  the  steepening  and 
undercutting  of  the  bedrock  on  the  east-facing  slope  (Site  15BN384). 

Any  temporary  or  permanent  site  protection  must  consider  the  frequent 
overtopping  of  the  site  fix  and  the  associated  wave  actions.  The  pore  pres¬ 
sures  generated  behind  and  beneath  such  fixes  must  be  allowed  to  dissipate 
through  a  filter  medium  without  removing  fine  materials  and  weathered  rock 
fragments. 

The  proposed  expedient  use  of  concrete  foundation  debris  for  toe  protec¬ 
tion  at  the  level  of  the  summer  pool  should  be  placed  on  a  prepared  surface 
covered  with  a  geotextile  overlaid  with  about  4  in.  of  bedding  material  to 
protect  the  fabric  during  placement.  This  protection  should  be  taken  to  hard 
points  (stable  areas)  to  each  side  of  the  site  or  well  past  the  site  to  allow  for 
flanking  at  the  end  conditions  of  the  fix. 
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1 5AL329A 


This  is  a  multicomponent  site  that  is  situated  on  a  ridge  that  is  partially 
inundated  during  the  summer  pool  level.  While  Archaic  and  Middle  Wood¬ 
land  components  are  known  to  exist  at  this  site,  the  most  significant  aspect  is 
the  presence  of  a  Mississippian  stone  box  cemetery.  Five  graves  were  exca¬ 
vated  in  1970,  and  two  others  in  1974.  One  of  the  graves  produced  a  radio¬ 
carbon  date  560  ±  100  B.P.  or  A.D.  1390.  Eight  additional  graves  were 
excavated  in  1981.  Surface  materials  collected  at  the  site  in  1981  include 
Mississippian  triangular  projectile  points,  a  Baker’s  Creek  projectile  point, 
numerous  bifaces,  drills,  chert  debitage,  and  animal  bone.  All  but  one  of 
the  eight  stone  box  graves  excavated  in  1981  had  been  totally  or  partially 
destroyed,  leaving  only  the  stone  linings  of  the  burial.  The  fragile  remains 
of  a  young  child  were  recovered  from  one  intact  burial.  No  grave  goods  were 
recovered,  but  it  was  noted  that  this  is  common  for  Mississippian  stone  box 
graves  of  this  area.  From  the  inspection  of  this  site,  it  was  concluded  that 
additional  graves  will  continue  to  be  exposed  by  erosion. 


Geomorphic  assessment 

This  site  is  located  across  the  Barren  River  Valley  from  Site  15BN384.  It 
also  is  a  Barren  River  terrace,  however,  less  well  developed  than  the  terrace 
at  Site  15BN384  and  separated  from  the  Barren  River  floodplain  by  a  long 
upland  slope.  The  fluctuation  zone  of  the  reservoir  traverses  the  gradual 
incline  of  the  hillslope  below  the  terrace  as  the  pool  is  filled  in  the  spring, 
with  the  summer  pool  elevation  occurring  at  the  top  of  the  hillslope  and  near 
the  base  of  the  thin  alluvium  on  the  terrace.  The  remains  of  several  box 
graves  have  been  discovered  near  the  top  of  the  fluctuation  zone,  and  the 
shoreface  is  littered  with  lithic  debris  from  tool  manufacture  (Figures  16-18). 

Observations  of  the  shoreface  suggest  that  approximately  70  to  90  cm  of 
soil  has  been  eroded  from  the  site  since  closure  of  the  reservoir.  Geomorphic 
processes  active  in  removing  the  soil  are  wave  attack,  hydration/desiccation  of 
the  sandy  shale  deposits  on  the  shoreface  of  the  hillslope  below  the  terrace, 
and  small  amounts  of  overland  flow  and  soil  dispersion.  Protection  of  the  site 
from  continuing  erosion  from  reservoir  fluctuation  would  be  a  significant 
challenge  and  would  entail  the  installation  of  a  solution  that  would  protect  a 
broad,  long  shoreface  from  wave  attack  and  hydration/desiccation. 


Bioengineering  approaches 

The  primary  vegetation  at  the  site  was  at  or  above  the  elevation  contour 
that  coincided  with  the  summer  pool  elevation,  552  ft  mean  sea  level  (msl). 
This  vegetation  consisted  mostly  of  black  willow  (Salix  nigra )  and  buttonbush 
(' Cephalanthus  occidentalis).  It  was  noteworthy  that  in  spots  along  the  penin¬ 
sula  that  contained  this  site,  several  willow  stands  were  holding  the  shoreline 
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Figure  16.  Site  15AL329:  Highly  eroded  surface  with  disarticulated  stone  box  graves  (photo  by 
Hugh  Taylor) 


Figure  17.  Vegetative  mat  just  above  summer  pool  elevation  at  15AL329 
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Figure  18.  Site  15AL329:  Anne  Bader  and  Hugh  Taylor  viewing 
disarticulated  stone  box  graves 


in  place  (Figure  17).  The  willow  contained  young  saplings  with  a  dense  root 
mass  that  was  impenetrable  to  waves.  The  shore  geometry  was  gradually 
sloping  lending  itself  to  some  sort  of  bioengineering  stabilization,  i.e. ,  a  com¬ 
bination  of  vegetation  and  low-cost  materials  and  structures.  Soils  at  the  site 
that  were  at  or  above  summer  pool  tended  to  be  well  drained  and  appeared  to 
be  sandy  silty  clay.  At  the  summer  pool  elevation,  there  was  about  a  2-ft 
escarpment  that  was  a  result  of  wind-driven  wave  action. 

This  site  lends  itself  to  bioengineering  stabilization  if  site  protection  is 
deemed  necessary  by  appropriate  authorities.  The  bioengineering  fix  consists 
of  a  combination  log  breakwater  and  flood-tolerant  vegetation  landward  of  the 
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breakwater.  The  breakwater  would  be  similar  to  the  log  breakwater  described 
in  Allen  (1991:6-8)  and  would  be  anchored  in  a  similar  manner.  Old  logs  are 
apparently  plentiful  near  this  site  and  could  be  dragged  or  floated  in  place. 
Flood-tolerant  vegetation  recommended  would  be  primarily  black  willow, 
buttonbush,  switchgrass  ( Panicum  virgatum  var.  Kanlow),  maidencane 
(P.  hemitomon),  softstem  bulrush  ( Scirpus  validus),  cattail  (Typha  latifolia), 
and  other  similar  species. 

The  log  breakwater  would  be  installed  at  a  point  about  30  ft  lakeward  of 
the  escarpment.  It  would  serve  to  break  waves  and  allow  the  flood-tolerant 
vegetation  to  become  established.  Several  logs  would  be  overlapped  so  as  to 
form  about  a  3-ft-wide  breakwater.  This  would  extend  in  length  around  the 
point  of  the  peninsula  on  both  sides  to  as  far  as  necessary  to  protect  the  site. 

Living  willow  and  buttonbush  would  be  placed  in  the  form  of  a  brush 
mattress  and  wattling  combination  described  in  Allen  and  Klimas  (1986:57- 
64).  The  brush  mattress  would  be  placed  along  the  summer  pool  elevation  at 
the  same  elevation  as  the  escarpment.  This  would  be  done  after  the  escarp¬ 
ment  is  shaved  back  to  a  fairly  smooth  slope.  Care  should  be  taken,  however, 
to  leave  existing  vegetation  in  place  that  is  serving  to  stabilize  the  shoreline. 

Lakeward  of  the  woody  vegetation  described  above  would  be  herbaceous 
plantings  of  switchgrass,  maidencane,  softstem  bulrush,  and  cattail.  These 
would  be  planted  as  rooted  sprigs  on  0.5-m  centers. 

All  of  the  above  could  essentially  be  done  by  volunteer  labor,  such  as  Boy 
Scouts,  Girl  Scouts,  etc.  However,  it  would  be  best  if  WES  could  conduct  a 
workshop  with  these  groups  prior  to  intensive  work  in  order  to  illustrate 
appropriate  construction  and  planting  techniques.  This  could  be  part  of 
Barren  River  Lake  Project’s  “Educational/Interpretive  Program.”  Such  an 
effort  would  give  local  citizens  pride  in  the  protection  plan  and  a  sense  of 
ownership  of  this  significant  site. 


15AL8 


This  is  a  large  multicomponent  prehistoric  site  that  has  been  recorded  as 
having  four  activity  areas.  Three  of  the  areas  are  inundated  seasonally  (B,  C, 
and  D).  Area  A  is  only  inundated  at  flood  stage.  Area  C  is  recorded  as  a 
Mississippian  component.  All  areas  have  yet  to  be  formally  tested  for  the 
National  Register.  Area  B  is  regarded  as  potentially  eligible  for  the  National 
Register,  while  the  other  areas  remain  unassessed.  All  areas  are  described  as 
“open  without  mounds.” 


Chapter  8  Case  Study  1:  Barren  River  Lake,  Kentucky 


Geomorphic  assessment 

Unlike  the  two  previously  discussed  sites.  Site  15AL8  occurs  next  to  the 
Barren  River  in  the  upstream  reach  of  the  reservoir.  The  site  is  the  loca¬ 
tion  of  one  of  several  previously  identified  artificially  constructed  mounds. 
Located  immediately  adjacent  to  the  Barren  River,  the  mound  is  situated  on 
top  of  a  low  (approximately  2  m  above  the  floodplain)  fluvial  terrace  (refer  to 
Appendix  A).  The  mound  has  been  eroded  by  both  waves  (as  the  reservoir 
level  rises  and  falls  on  the  mound)  and  streamflow.  Several  stumps  on  the 
site  indicate  that  40  to  60  cm  of  the  original  soil  surface  has  been  removed  by 
these  processes  since  the  closure  of  the  reservoir.  Fine-grained  silty  sedi¬ 
ments  are  also  accumulating  on  the  site  during  the  falling  stage  of  the  reser¬ 
voir  to  depths  of  20  to  30  cm.  These  sediments  are  probably  being  stored  in 
this  constricted  part  of  the  reservoir  until  the  next  substantial  filling  event 
occurs  and  the  easily  eroded  silts  are  moved  downstream  into  the  main  pool  of 
the  reservoir  (Figures  19-22). 


Figure  19.  Site  15AL8:  View  from  mound 


Site  15AL8  may  offer  a  relatively  unique  opportunity  to  protect  valuable 
cultural  resources.  When  the  mound  was  constructed  by  Mississippian  people, 
older  artifacts  were  buried  by  the  mound  on  the  terrace  surface.  In  almost 
every  other  location  of  the  terrace  in  the  project  area,  the  surface  has  been 
either  heavily  eroded  and/or  heavily  collected,  resulting  in  substantial 
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Figure  21.  Site  15AL8:  Hugh  Taylor  examining  site  during  winter  drawdown 


Figure  20.  Site  1 5AL8:  View  of  eroded  terrace  adjacent  to  river 
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Figure  22.  Site  15AL8:  Eroded  mud  flat  adjacent  to  mound 


destruction  of  the  archaeological  record.  Protection  of  Site  15AL8  will  not 
only  result  in  protection  of  the  mound,  but  also  protection  of  older  artifacts 
buried  in  and  beneath  the  mound. 


Engineering  approaches 

The  near-surface  materials  are  typically  the  Christian  and  Trimble  Soil 
Series.  The  Christian  Series  consists  of  deep,  well-drained,  moderately 
permeable  soils  that  formed  in  residuum  of  old  alluvium  weathered  from 
interbedded  sandstone,  siltstone,  shale,  and  limestone.  These  soils  are  on 
ridgetops  and  side  slopes.  Some  areas  are  karst.  Slopes  range  from  2  to 
20  percent.  The  top  soil  is  40  to  60  in.  or  more  thick.  Depth  to  bedrock  is 
more  than  60  in.  Chert,  sandstone  fragments,  or  pebbles  range  from  15  to 
35  percent  in  the  upper  horizon  and  from  0  to  35  percent  in  the  B  horizon; 
reaction  ranges  from  neutral  to  extremely  acid.  The  upper  soil  horizon  tex¬ 
ture  is  gravely  silt  loam  or  gravely  silty  clay  loam.  The  lower  horizon  tex¬ 
ture  is  clay  loam,  silty  clay  loam,  silty  clay,  or  the  gravely  analogs. 

Site  15AL8  contains  a  mound  in  the  river  floodplain  next  to  the  winter 
pool  river  channel.  Deposition  has  occurred  over  the  site.  The  use  of  geo¬ 
textiles  and  articulated  concrete  blocks  as  suggested  by  Shields’  site  protection 
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matrix  (1991:  Figure  12)  and  discussed  in  Dunn  (1996:20-22)  should  be 
considered. 


Table  1  shows  the  potential  solutions  and  concerns  associated  with  each  site 
at  Barren  River  Lake.  A  range  of  site  protection  methods  were  considered  for 
these  sites.  In  general,  flexible  economical  erosion  control  fixes  have  been 
recommended  in  combination  with  vegetation.  Geoweb  can  be  constructed 
vertically  and  horizontally  depending  on  the  site  requirements.  It  can  be  used 
with  or  without  a  rock  toe  and  with  vegetation  where  feasible.  Damaged 
vegetated  fixes  potentially  heal  with  time  without  immediate  maintenance. 


Table  1 

Potential  Erosion  Control  Methods  for  Barren  River  Archaeological 
Sites  in  the  Drawdown  Zone 

Site 

Predominant 

Erosion  Mechanism 

Additional 

Design  Concerns 

Site  Protection 
Method 

Comments/ 

Recommendations 

Barren  River, 

Kentucky 

15BN21 

Wave,  overtopping, 
drawdown 

N/A 

Data  recovery 
recommended 

Barren  River, 

Kentucky 

15BN384 

Wave,  overtopping, 
drawdown 

Steep  slopes, 
weak  rock,  high 
acidity 

Cobble 
revetment/ 
Geoweb  w/rock 

toe 

Duration  of  over¬ 
topping,  fix 
between  hard 
point 

Barren  River, 

Kentucky 

15BN349 

Wave,  overtopping, 
drawdown 

Cobble 

revetment/ 

Geoweb 

Barren  River, 
Kentucky 

1 5AL329A 

Wave,  overtopping, 
drawdown 

Corrosion 

Cobble 

revetment/ 

Geoweb 

Willow  roots 
created  hard 
points;  acidity 

Barren  River, 

Kentucky 

15AL8 

Wave,  overtopping, 
drawdown 

Corrosion 

Cobble 

revetment/ 

Geoweb 

Looting  is  a  prob¬ 
lem;  acidity 

Management  Summary 

15BN21  (Jewell  Mound) 

The  WES  team  recommends  that  archaeological  data  recovery,  rather  than 
site  protection,  be  undertaken  at  this  site.  The  substantial  depth  of  water  over 
the  site  during  the  summer  reservoir  level  would  probably  make  the  use  of 
vegetation  ineffective.  Other  approaches  to  surface  protection  (use  of  stone, 
soil  sealers,  reinforced  fabrics,  and  geogrid)  would  be  costly  and  a  navigation 
hazard  during  certain  reservoir  stages. 
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The  site  should  be  tested  to  determine  the  depth  and  integrity  of  the 
remaining  cultural  deposits.  Depending  on  the  testing  results,  a  data  recov¬ 
ery  plan  should  then  be  prepared  and  coordinated  with  the  Kentucky  SHPO. 
Ideally,  the  number,  size,  and  location  of  the  excavation  units  should  be 
developed  by  the  archaeologist  performing  the  testing,  in  close  coordination 
with  the  Louisville  District  archaeologist. 

Following  SHPO  consensus  on  the  data  recovery  research  design,  coordi¬ 
nation  with  the  Advisory  Council  should  be  undertaken  pursuant  to  36  CFR 
800.  Upon  Council  approval  in  the  form  of  a  “no  adverse  effect”  concur¬ 
rence  or  the  Council’s  approval  of  a  Memorandum  of  Agreement  that  calls 
for  the  implementation  of  the  research  design,  sample  excavation  of  the  site 
should  be  undertaken  during  the  winter  drawdown  period.  Water  screening  of 
the  soil  matrix  from  each  level  of  each  unit,  flotation  of  feature  fill,  the  labo¬ 
ratory  analysis  of  faunal  and  botanical  remains,  and  the  typological  and  use- 
wear  analysis  of  all  artifacts  from  the  excavation  units  should  be  undertaken. 
The  preparation  of  a  comprehensive  report  on  the  field  and  laboratory 
research  would  complete  the  mitigation  of  adverse  effect. 


15BN384 

Additional  testing  should  be  undertaken  to  determine  the  total  extent  of  the 
site  and  its  relation  to  15BN349.  This  is  currently  being  planned  by  the 
Louisville  District  archaeologist  for  the  summer  of  1996.  The  site  protection 
plans  discussed  by  Hugh  Taylor  and  Hollis  Allen  are  recommended. 

The  short-term  plan  recommended  by  Hollis  Allen  is  comprised  of  two 
levels.  The  first  level  uses  readily  available  materials  found  on  or  in  close 
proximity  to  the  site.  This  level  consists  of  using  the  concrete  slabs  of  old 
structures  such  as  old  houses,  silos,  etc.,  as  revetment.  This  would  be  applied 
over  a  geotextile  to  serve  as  filter  cloth.  It  would  be  applied  first  from  just 
below  summer  pool  to  as  high  on  the  bank  as  the  supply  lasts.  Additionally,  a 
bioengineering  fix  would  be  applied  that  consists  of  using  dormant  willow 
posts. 

The  second  level  requires  more  transported  materials  and  labor.  For  this 
level,  a  gabion  breakwater  is  placed  about  10  horizontal  ft  lakeward  of  the 
summer  pool  elevation.  The  gabion  breakwater  should  extend  well  enough 
along  the  shoreline  beyond  any  midden  deposits  or  other  artifacts  to  prevent 
flanking.  The  gabions  would  need  to  be  secured  tightly  to  the  substrate  with 
cables  and  anchors  because  they  are  subjected  to  high  forces  by  waves  and 
subsequent  drawdown  pressures  when  they  are  overtopped  by  high-water 
events.  The  escarpment,  where  there  is  one,  should  be  shaved  back  to  about  a 
1V:2H  slope.  Then,  a  brush  mattress,  like  the  one  described  above,  should 
be  installed. 

The  long-term  site  protection  plan  is  a  treatment  such  as  a  complete  bank 
armorment  with  riprapped  revetment.  A  fix  such  as  the  one  used  for  the 
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marina  breakwater  across  the  bay  would  be  a  good  example  of  the  type  to  use. 
If  the  gabion  breakwater  was  used  while  site  investigation  was  proceeding, 
this  could  be  reused  as  a  toe  from  which  to  rebuild  the  eroded  slope.  Soil  and 
rock  fill  could  be  placed  shoreward  of  the  breakwater. 


15BN349 

The  protection  plan,  both  short-term  and  long-term,  for  this  site  is  the 
same  as  that  recommended  for  15BN384.  Dr.  Lawson  Smith  hypothesizes 
that  the  entire  peninsula  where  these  sites  are  located  could  legitimately  be 
regarded  as  a  “site.”  The  terrace  surface  appears  to  be  a  continuous  scatter  of 
historic  and  prehistoric  artifacts,  suggesting  that  the  entire  landform  should  be 
treated  as  a  single  cultural  resources  management  entity.  The  testing  planned 
at  15BN384  for  the  summer  of  1996  should  effectively  test  this  hypothesis.  If 
true,  a  detailed  plan  for  the  long-term  management  of  the  terrace  landform 
should  be  prepared.  Portions  of  the  landform  (e.g.,  15BN384  and  15BN349) 
that  are  threatened  by  erosion  should  be  protected  expeditiously. 


1 5AL329A 

The  major  feature  of  this  site,  the  prehistoric  “stone  box  cemetery,”  is 
essentially  destroyed.  Testing  is  recommended  to  determine  if  there  are  addi¬ 
tional  burials  or  features  in  the  adjacent  terrace  escarpment  just  at  and  above 
the  summer  pool  elevation.  If  there  are  intact  cultural  deposits  in  this  area, 
then  the  protection  of  these  deposits  becomes  appropriate.  This  site,  or  new 
activity  area  of  15BN329,  would  have  to  be  determined  eligible  prior  to 
undertaking  the  protection  measures  described  below. 

Hollis  Allen  has  recommended  a  bioengineering  protection  plan  that  con¬ 
sists  of  a  combination  log  breakwater  and  flood-tolerant  vegetation  landward 
of  the  breakwater.  The  breakwater  would  have  to  be  anchored.  Old  logs  are 
apparently  plentiful  near  this  site  and  could  be  dragged  or  floated  in  place. 
The  log  breakwater  would  be  installed  at  a  point  about  30  ft  lakeward  of  the 
escarpment.  It  would  serve  to  break  waves  and  allow  the  flood-tolerant 
vegetation  to  become  established.  Several  logs  would  be  overlapped  so  as  to 
form  about  a  3-ft-wide  breakwater.  This  would  extend  in  length  around  the 
point  of  the  peninsula  on  both  sides  to  as  far  as  necessary  to  protect  the  site. 
Flood-tolerant  vegetation  recommended  would  be  primarily  black  willow, 
buttonbush,  switchgrass,  maidencane,  softstem  bulrush,  cattail,  and  other 
similar  species. 

Living  willow  and  buttonbush  would  be  placed  in  the  form  of  a  brush 
mattress  and  wattling  combination.  The  brush  mattress  would  be  placed  along 
the  summer  pool  elevation  at  the  same  elevation  as  the  escarpment.  This 
would  be  done  after  the  escarpment  is  shaved  back  to  a  fairly  smooth  slope. 
Care  should  be  taken,  however,  to  leave  existing  vegetation  in  place  that  is 
serving  to  stabilize  the  shoreline.  Lakeward  of  the  woody  vegetation 
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described  above  would  be  herbaceous  plantings  of  switchgrass,  maidencane, 
softstem  bulrush,  and  cattail.  These  would  be  planted  as  rooted  sprigs  on 
0.5-m  centers. 


15AL8 

Phase  2  testing  is  recommended  at  this  site  to  determine  the  presence  and 
condition  of  postulated  buried  cultural  deposits.  Dr.  Lawson  Smith  has 
argued  that  this  is  the  location  of  a  previously  identified  mound  site  whose 
provenience  had  been  lost  over  time.  If  so,  Site  15AL8  offers  a  relatively 
unique  opportunity  to  protect  valuable  cultural  resources.  Older  cultural 
components  may  be  buried  under  the  mound  that  was  constructed  on  the  ter¬ 
race  surface.  In  almost  every  other  location  of  the  terrace  in  the  project  area, 
the  surface  has  been  either  heavily  eroded  and/or  heavily  collected,  resulting 
in  substantial  destruction  of  the  archaeological  record. 

Protection  of  Site  15AL8  will  not  only  result  in  protection  of  the  mound, 
but  also  protection  of  older  artifacts  buried  in  and  beneath  the  mound.  Devel¬ 
opment  of  a  detailed  protection  plan  is  recommended  if  the  site  is  determined 
eligible  for  the  National  Register.  One  possible  protection  plan  would  include 
the  use  of  geotextiles  and  articulated  concrete  blocks  to  prevent  erosion  of  the 
mound  and  underlying  cultural  strata.  The  preparation  and  implementation  of 
a  monitoring  plan  for  this  potentially  important  site  is  highly  recommended. 


Chapter  8 
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9  Case  Study  2:  Bluestone 
Lake,  West  Virginia 


Management  Problem 

Bluestone  Lake  in  southern  West  Virginia  was  first  visited  on  August  1, 
1995,  during  the  initial  field  visits  for  the  drawdown  work  unit  (Figure  23). 

A  summary  description  of  the  management  practices  observed  there  appears  in 
(Dunn  1996:54).  There  are  a  total  of  103  archaeological  sites  located  on  COE 
property  within  the  boundary  of  the  Bluestone  Reservoir.  According  to  the 
project’s  draft  HPMP,  this  includes  55  prehistoric  open-habitation  sites,  4  pre¬ 
historic  rockshelters,  10  prehistoric  village  sites,  4  prehistoric  hamlets,  4  his¬ 
toric  military  fort  sites,  8  historic  residential  sites,  10  historic  industrial  sites, 
and  2  sites  of  reported  historic  use. 

Bluestone  Lake  was  selected  as  a  case  study  because  of  the  Barker  Site 
(46SU3),  a  very  important  late  prehistoric  Fort  Ancient  village  located  in  the 
4-ft  reservoir  drawdown  zone,  and  a  number  of  other  prehistoric  villages 
(e.g.,  46SU22  and  46SU20)  in  the  Crumps  Bottom  area  that  are  regularly 
impacted  by  flood  events.  At  the  time  of  the  WES  team  visit,  the  Crumps 
bottom  sites  had  recently  emerged  from  85  ft  of  floodwater  storage  (Fig¬ 
ure  25).  All  three  sites  were  visited  by  the  WES  team  during  the  winter 
drawdown  in  March  1996.  Descriptions  of  these  sites  have  been  provided  by 
the  Huntington  District  archaeologist,  Dr.  Robert  Maslowski,  or  appear  in  the 
draft  HPMP  which  he  authored. 

Normal  operation  of  Bluestone  Reservoir  has  resulted  in  some  local  shore¬ 
line  erosion  throughout  the  reservoir.  Unlike  water  storage  reservoirs  that 
typically  experience  pool  fluctuations  of  tens  of  feet,  Bluestone  Reservoir  is 
typically  operated  within  a  4-ft  prism.  The  pool  is  maintained  at  approxi¬ 
mately  1,410  ft  msl  during  the  summer  and  1,406  ft  msl  during  winter.  Daily 
fluctuation  of  1.5  ft  is  typical.  Geomorphic  processes  that  have  been  active  in 
destroying  archaeological  sites  along  the  reservoir  shoreline  include  those  pro¬ 
duced  by  waves,  overland  flow,  and  streamflow  and  reservoir  currents. 

Geologic  materials  that  make  up  the  shoreline  of  Bluestone  Reservoir  are 
quite  variable  but  may  be  lumped  into  three  general  conditions.  In  the  lower 
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Figure  23.  Bluestone  Lake:  Project  vicinity  map 


end  of  the  reservoir,  the  shoreline  is  comprised  of  local  “bedrock”  of  sand¬ 
stones  and  shales  of  the  Upper  Mississippian-age  Hinton  Group.  These  well- 
indurated  Paleozoic  sedimentary  rocks  are  relatively  resistant  to  erosion  and 
somewhat  resistant  to  mass  failure  along  the  shoreline.  Where  the  reser¬ 
voir  encounters  these  rocks  in  place,  the  profile  is  usually  steep  and  stable. 
Upstream  of  the  lowermost  reach  of  the  reservoir,  the  shoreline  is  often  com¬ 
posed  of  colluvial  deposits  of  the  Hinton  Group  and  small  alluvial  fans  pro¬ 
duced  by  local  tributaries  to  the  New  River.  Near  the  community  of  Bertha, 
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New  River  alluvial  deposits  begin  to  be  exposed  in  the  shoreline,  primarily  in 
the  form  of  terraces.  From  this  point  (approximately  River  Mile  6  in  Blue- 
stone  Lake)  upstream,  the  shoreline  is  alternatively  comprised  of  alluvial 
deposits  in  the  inside  of  bends  and  relatively  steep  rock  slopes  on  the  outside 
of  bends.  Occasionally,  alluvial  and  colluvial  fans  occur  along  the  shoreline 
on  both  sides  of  bends.  Of  the  three  general  types  of  geologic  materials  along 
the  shoreline,  the  most  resistant  to  erosion  are  the  shore  faces  composed  of  in 
situ  rock.  The  least  resistant  to  erosion  are  the  New  River  alluvial  deposits  of 
the  terraces  and  floodplain.  Colluvial  and  alluvial  fan  deposits  are  intermedi¬ 
ate  in  erosivity  between  in  situ  rock  and  alluvium.  The  three  sites  visited 
were  all  situated  on  New  River  terraces  (alluvium).  Appendix  A  shows  the 
geomorphology  data  sheets  and  site  sketches  for  these  sites. 


Barker  Site  (46SU3) 

This  is  a  large  Fort  Ancient  village  that  is  located  on  the  southern  tip  of  an 
island  in  the  New  River  approximately  8  km  southeast  of  the  confluence  of  the 
New  River  and  the  Bluestone  at  elevation  1,408  ft  AMSL  with  the  major  por¬ 
tion  of  the  site  being  inundated  by  Bluestone  Lake.  It  is  briefly  exposed  dur¬ 
ing  the  winter  drawdown.  The  site  has  Late  Prehistoric,  Late  Archaic,  and 
Proto-Historic  temporal  components  and  Bluestone,  Puert,  Radford,  Page,  and 
Savannah  River  cultural  components.  The  site  has  been  known  under  several 
different  names. 

The  site  has  produced  many  artifacts  as  well  as  burials.  A  flood  in  1891 
is  reported  to  have  exposed  an  ancient  graveyard  covering  approximately 
40  acres.  The  site  has  also  produced  a  sandstone  turtle  figure  that  is  now 
housed  at  the  Smithsonian  Institution.  Solecki  (1949)  excavated  a  10-  by  15-ft 
test  trench  and  recovered  131  pot  sherds,  along  with  few  flint  flakes,  and 
some  worked  bone. 

The  University  of  Pittsburgh  conducted  testing  at  46SU3  in  1977  (Apple- 
garth,  Adovasio,  and  Donahue  1978).  The  goals  of  the  testing  were  to 
(a)  gauge  the  effects  of  inundation,  (b)  delineate  the  extent  of  the  archaeo¬ 
logical  deposits,  and  (c)  gather  artifacts  and  data  on  the  prehistoric  inhabit¬ 
ants  of  the  Bluestone  Reservation  for  a  newly  constructed  interpretive  center. 
Additional  controlled  surface  collections  and  test  excavations  were  conducted 
in  1978  and  1979  by  the  University  of  Pittsburgh  for  the  Corps  and  the 
National  Park  Service.  Many  features  were  exposed  during  these  excava¬ 
tions,  including  roasting,  storage  and  trash  pits,  occupational  floors,  extensive 
midden  areas,  and  burials.  Thousands  of  artifacts  have  been  collected  from 
this  site  during  testing  and  surface  collection.  Diagnostic  artifacts  recovered 
from  the  site  include  two  Levanna  and  one  Pee  Dee  projectile  points,  shell- 
tempered  and  New  River  series  ceramics,  and  a  glass  trade  bead.  This  site 
has  been  determined  eligible  for  the  National  Register  of  Historic  Places,  but 
has  not  yet  been  nominated  by  the  West  Virginia  State  Historic  Preservation 
Office  (SHPO). 
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Geomorphic  assessment 


Located  on  a  low  terrace  of  the  New  River,  the  landform  that  contains 
Site  46SU3  is  now  inundated  by  the  normal  summer  pool.  Annual  transgres¬ 
sion  of  the  rising  pool  in  spring  and  regression  of  the  falling  pool  in  the  fall 
has  resulted  in  erosion  of  approximately  70  to  1 10  cm  of  surficial  soil  from 
the  site.  The  creation  of  the  reservoir  left  the  small  ridge  on  the  low  terrace 
(which  may  have  been  the  nucleus  of  the  prehistoric  occupation  area)  as  a 
narrow  island  (Figure  24).  The  upstream  end  of  the  island  has  been  subjected 


to  erosion  from  streamflow,  reservoir  currents,  and  waves.  These  erosional 
processes  have  removed  the  silty-sandy  alluvial  matrix  of  the  archaeological 
record  and  left  behind  the  heavier  cultural  artifacts  of  ceramics,  bone,  lithics, 
and  manuports  along  a  shelf  that  extends  downstream  approximately  300  ft 
(Figures  26-28).  Consequently,  the  cultural  artifacts  that  may  have  been 
distributed  through  a  vertical  alluvial  section  of  1 10  cm  now  comprise  a  pave¬ 
ment  on  the  shelf  exposed  on  the  upstream  end  of  the  site.  Although  sedimen¬ 
tation  does  occur  on  the  shelf  during  high  flows  (several  inches  of  silty  sand 
were  apparently  deposited  in  February  1996),  the  net  sediment  budget  is 
negative  and  erosion  is  the  result.  Downstream  of  the  eroded  shelf,  the  island 
is  experiencing  sedimentation  during  the  falling  stages  of  high  flows.  This 
upper  surface  on  the  landform  is  covered  by  trees  that  show  evidence  of  pro¬ 
gressive  burial  by  New  River  fine-grained  sediments.  The  archaeological 
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Figure  28.  WES  geomorphologist  Dr.  Lawson  Smith  at  46SU3  with  project  manager  Mr.  David 
Eskridge 
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record  on  this  part  of  the  landform  is  probably  buried  by  several  feet  of  fine¬ 
grained  (clayey,  sandy  silt)  alluvium. 

Protection  of  the  site  from  future  destruction  from  erosional  processes  will 
most  likely  require  a  scheme  that  will  change  the  site  from  a  location  of  sedi¬ 
ment  removal  to  one  of  sediment  accumulation.  The  scheme  will  have  to  take 
into  consideration  a  reservoir  level  fluctuation  of  4  to  5  ft  across  the  site  and 
the  situation  of  the  site  on  the  nose  of  an  eroding  island  comprised  of  rela¬ 
tively  erodible  materials.  One  such  solution  might  involve  the  placement  of  a 
rock  structure  (such  as  a  riprap  groin)  upstream  of  the  site  that  would  divert 
flows  away  from  the  site  and  trap  sediment  behind  it  on  the  eroded  shelf  (Fig¬ 
ure  29).  The  newly  deposited  sediment  could  be  planted  in  an  appropriate 
vegetation  that  would  cause  further  sedimentation  and  site  stability. 


Bioengineering  approaches 

This  site  consists  of  an  island  that  used  to  be  a  terrace  along  the  old  flood- 
plain  of  the  New  River.  The  island  contains  bottomland  hardwood  vegetation 
consisting  mostly  of  black  willow  ( Salix  nigra).  At  the  upper  end  and  to  the 
lakeward  side  of  the  island,  an  escarpment  of  about  2  ft  occurred  as  a  result  of 
erosion  from  both  scour  during  drawdown  and  wind-driven  waves.  At  the 
edge  of  the  escarpment  occurs  scattered  shrubs  and  trees,  mostly  black  wil¬ 
low,  that  are  slowing  erosion.  On  the  upper  end  of  the  island,  there  is  a 
peninsula  that  contains  evidence  of  scattered  artifacts  of  various  ages. 

This  site  could  be  protected  by  bioengineering  methods  if  considered  war¬ 
ranted  from  a  cultural  resource  perspective.  The  recommended  treatment 
would  consist  of  the  following: 

a.  Protecting  the  eroding  upper  end  of  the  island  with  a  combination  of  a 
transverse  rock  dike  and  planted  vegetation  shoreward  of  the  dike. 

b.  Controlling  erosion  of  the  undercut  bank  on  the  main  part  of  the  island 
(left-descending  bank  of  the  river). 

For  the  upper  end,  it  is  recommended  that  a  transverse  rock  dike  be  run 
from  the  shore  out  to  and  beyond  the  upstream  point  of  the  island.  The  end 
of  the  dike  would  be  curved  or  hooked  and  pointed  downstream  (see  Fig¬ 
ure  29).  This  would  be  a  current  deflection  structure  and  tend  to  keep  cur¬ 
rents  and  waves  off  the  upper  end  of  the  island.  It  would  also  create  a  calm 
water  zone,  and  the  area  behind  it  would  tend  to  accumulate  fine  sediments. 
After  sediments  build  up  and  reach  a  point  of  equilibrium  (probably  about 
1  year  after  construction),  the  area  of  deposition  would  be  planted  with  wet¬ 
land  vegetation.  This  would  consist  of  both  emergent  aquatic  vegetation  in  the 
deeper  water  zones  (5  to  10  in.  of  water  at  summer  pool  elevation)  to  shrubby 
woody  vegetation  in  the  shallow  water  zones  (0  to  5  in.  of  water  at  summer 
pool  elevation).  The  crest  of  the  transverse  dike  should  be  at  or  about  the 
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Figure  29.  Plan  view  of  transverse  dike  and  vegetation  geogrid  location 


same  elevation  height  as  where  the  woody  vegetation  presently  occurs  on  the 
island.  The  dike  would  be  placed  at  least  30  to  60  ft  lakeward  of  the  escarp¬ 
ment  and  would  probably  be  at  least  3  to  5  ft  high.  Emergent  aquatic  vegeta¬ 
tion  would  consist  of  such  species  as  bulrush  ( Scirpus  spp.),  rush  (Juncus 
spp.),  and  sedges  (Car ex  spp.).  Woody  vegetation  would  consist  of  such 
species  as  sandbar  willow  ( Salix  interior),  black  willow,  buttonbush  (Cephala- 
nthus  occidentalis),  and  redosier  dogwood  ( Cornus  stolonifera) .  All  of  the 
above  emergent  aquatic  species  would  be  planted  as  rooted  sprigs  and  the 
woody  species  as  rooted  cuttings.  Planting  of  woody  vegetation  should  occur 
during  the  dormant  season  just  prior  to  pool  raise.  Emergent  aquatic  vegeta¬ 
tion  could  be  planted  in  the  growing  season,  but  should  still  preferably  be 
planted  just  prior  to  pool  raise. 

For  the  undercut  bank  on  the  main  part  of  the  island  (Figure  24),  the  fol¬ 
lowing  protection  is  recommended.  All  shrubs  and  trees  at  the  edge  of  the 
escarpment  should  be  protected,  if  possible.  The  slope  lakeward  of  the 
escarpment  should  be  reworked  with  a  vegetative  geogrid  and  rock  toe.  The 
rock  toe  should  be  installed  from  elevation  1,406  to  about  1,408  ft  msl.  A 
geotextile  filter  fabric  should  be  placed  under  the  rock.  Above  elevation 
1,408,  the  vegetative  geogrid  will  be  installed.  The  vegetative  geogrid  is 
described  below. 

A  vegetative  geogrid  consisting  of  successive  walls  of  two  or  more  lifts  of 
fabric  reinforcement  should  be  used.  In  between  the  lifts  should  be  placed 
5-  to  10-ft  long  live  willow  whips.  This  system  is  described  by  Miller  (1992) 
and  was  used  successfully  on  Acid  Brook  in  New  Jersey  by  Inter-Fluve,  Inc. 
The  design,  according  to  Miller,  is  based  on  a  dual  fabric  system  modeled 
after  synthetic  fabric  retaining  walls  used  by  engineers  for  road  embankments 
and  bridge  abutments.  Two  layers  of  coconut  fiber-based  fabric  provide  both 
structural  strength  and  resistance  to  piping  of  fine  material.  This  prevention 
of  piping  is  needed  at  the  above  site  because  of  the  erosive  nature  of  the  soils. 
In  the  Acid  Brook  example  cited  above,  DeKoWe  700,  a  strong,  woven  coir 
fabric  sold  by  Belton  Industries,  was  used  as  an  outer  layer  to  provide  struc¬ 
tural  support.  The  outer  layer  of  coconut  fabric  may  be  replaced  with  a  plas¬ 
tic  geotextile,  such  as  Tensar,  for  additional  strength.  North  American  Green 
C125,  a  loose  coconut  fiber  blanket  held  together  by  synthetic  mesh  netting, 
was  used  as  an  interior  layer  to  prevent  piping  of  fine  clays,  silts,  and  sands. 

Miller  (1992)  describes  building  the  lifts  of  fabric-reinforcement  as 
follows: 

“To  build  the  streambanks,  we  would  first  lay  down  a  layer  of  each  fabric 
in  the  appropriate  location.  We’d  place  fill  material,  compact  it,  and  wrap 
the  exposed  fabric  over  the  face  of  the  fill.  The  fabric  would  be  keyed 
back  under  the  next  layer  with  wooden  stakes.  We’d  progress  upwards 
from  layer  to  layer,  whether  the  slopes  were  vertical  or  at  a  3:1  slope.” 

This  type  of  system  was  seen  after  installation  on  the  Upper  Truckee  River, 
near  South  Lake  Tahoe.  There,  Mr.  Matt  Kiese  of  Interfluve  described 
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building  the  lifts  with  the  use  of  long  angle  iron  forms.  The  angle  irons  were 
8  ft  long  and  were  fashioned  to  form  a  frame  into  which  plywood  boards  were 
inserted.  Then,  the  forms  were  wrapped  with  two  fabrics  similar  to  those 
described  above  and  soil  dumped  into  the  forms  and  compacted.  The  fabrics 
were  wrapped  back  over  the  soil  and  the  forms  removed.  Willow  whips  were 
laid  on  top  of  each  lift,  and  then  the  next  lift  was  prepared.  The  installation 
at  the  Upper  Truckee  was  no  more  than  5  ft  tall  and  123  ft  long.  At  the 
above  site,  only  a  couple  of  lifts  1  ft  each  would  be  needed.  Care  must  be 
taken  to  transition  each  end  of  the  fabric-reinforced  wall  with  some  kind  of 
semihard  to  hard  material.  For  instance,  one  may  either  tie  into  existing 
vegetation,  such  as  trees,  or  create  hard  ends  by  placing  rock  and  forming 
refusals.  Also,  it  is  important  to  prevent  scour  at  the  bottom  lift  and  to  pro¬ 
vide  a  good  footing  by  creating  a  ditch  and  filling  it  with  cobble  or  rock.  The 
first  lift  is  placed  on  top  of  the  cobble  ditch.  The  ditch  at  the  Upper  Truckee 
River  site  was  about  2  ft  wide  by  2  ft  deep. 

Costs  for  the  structure  used  on  the  Upper  Truckee  River  were  given  to  the 
authors  by  the  California  State  Parks  and  appear  below.  These  costs  may  only 
serve  as  a  guide  since  costs  are  rather  area  specific  and  depend  upon  local 
prevailing  wage  rates  and  other  prevailing  prices,  such  as  rental  of  earth- 
moving  equipment,  etc. 

Costs  for  one  12-in.-high  lift  totaled  $28.51  per  linear  foot.  If  the 
design  called  for  two  lifts,  this  cost  would  be  doubled.  Costs  included  in 
the  $28.52  figure  are  denoted  below: 

Filter  fence  $  3.47/linear  foot 

Labor  16.62 

Equipment  rental  3.96 

Materials  4.46 

Total  =  $28. 51 /linear  foot 

Savings  may  result  in  labor  since  California  prevailing  union  wage  rates  may 
be  higher  than  those  in  West  Virginia. 

Personnel  and  time  for  the  above  structure  included  the  following: 

1  foreman/equipment  operator 

1  equipment  operator 

2  laborers 

1  supervisor/project  manager 

It  took  the  above  crew  3  days  to  complete  a  structure  that  was  123  ft  long  by 
about  6  ft  high. 
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46SU22 


This  is  a  Fort  Ancient  village  site  located  at  elevation  1,441  ft  AMSL. 

The  site  has  Late  Prehistoric,  Middle  Woodland,  and  Late  Archaic  temporal 
components  and  Bluestone  and  Savannah  River  cultural  components.  The  site 
was  tested  by  the  University  of  Akron  in  1979  producing  radiocarbon  dates 
ranging  from  A.D.  1410  ±  50  to  A.D.  1450  +  75.  Artifacts  include 
192  prehistoric  pottery  sherds,  worked  antler,  worked  turtle  shell,  1  bone 
awl,  1  perforated  shell  bead,  1  nutting  stone,  1  hammerstone,  1  triangular 
projectile  point,  1  human  tooth,  3  human  femur  fragments,  and  Lamoka  and 
Armstrong  points.  The  site  had  been  taken  out  of  agricultural  cultivation  in 
1993.  At  the  time  of  the  WES  team  visit,  the  site  area  was  again  being  culti¬ 
vated  in  violation  of  the  wishes  of  the  District  archaeologist. 


Geomorphic  assessment 

Situated  on  a  relatively  high  terrace  of  the  New  River  Valley,  Site  46SU22 
is  presently  experiencing  net  deposition  and  burial  of  the  archaeological 
record.  The  site  appears  to  be  on  a  broad  alluvial  surface  approximately  25  ft 
above  the  level  of  the  prereservoir  floodplain  in  Crumps  Bottom  (Figures  30 
and  31).  Crumps  Bottom  represents  one  of  the  few  locations  in  the  deeply 
entrenched  New  River  Valley  where  the  valley  is  wide  enough  to  contain  an 
alluvial  terrace.  Since  alluvial  terraces  are  favored  locations  for  both  prehis¬ 
toric  and  historic  occupation  in  any  alluvial  valley,  the  Crumps  Bottom 
terraces  are  particularly  important  to  cultural  resources  management  in  the 
area. 

Soil  probing  of  the  surface  of  Crumps  Bottom  in  the  vicinity  of 
Site  46SU22  revealed  an  upper  unit  of  highly  disturbed  (by  modern  cultiva¬ 
tion)  silty  sand  underlain  by  dense  brownish-red  sand.  The  density  and  color 
of  the  lower  sand  unit  suggest  that  this  unit  is  of  some  antiquity,  probably  at 
least  several  thousand  years  old.  During  the  flood  of  January-February  1996, 
the  site  was  inundated  by  several  tens  of  feet  of  water,  and  some  sedimenta¬ 
tion  occurred  on  the  site  during  recession  of  the  flood.  Sedimentation  was 
measured  at  three  points  near  the  site,  as  illustrated  in  Appendix  A.  At  point 
“A,”  a  low  shelf  above  the  floodplain  below  the  high  terrace,  and  next  to  the 
reservoir  shoreline,  8  cm  of  sedimentation  occurred  in  February  1996.  At 
point  “B,”  on  the  edge  of  the  high  terrace  and  the  reservoir  side  of  the  site, 
approximately  3  cm  of  sedimentation  occurred.  At  point  “C,”  on  the  south¬ 
western  edge  of  the  site,  about  1  cm  of  sediment  was  deposited. 

The  principal  process  of  negative  site  impact  at  Site  46SU22  is  disturbance 
of  the  soil  by  cultivation.  Annual  cycles  of  plowing,  planting,  cultivation,  and 
harvesting  of  corn  in  Crumps  Bottom  is  having  a  deleterious  effect  on  the 
integrity  of  the  site.  Artifacts  of  the  archaeological  record  are  being  broken, 
crushed,  exposed,  unofficially  collected,  and  geochemically  altered  as  a  result 
of  corn  cultivation  on  the  site.  Sedimentation  from  floods  has  the  positive 
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impact  of  burial  and  partial  protection,  but  is  not  sufficient  to  protect  the  site 
from  the  damage  of  cultivation.  One  possible  solution  that  would  partially 
protect  the  site  while  allowing  the  production  of  corn  is  the  practice  of  no-till 
cultivation  of  corn.  In  the  practice  of  no-till  cultivation,  plowing  to  prepare 
the  seedbed  is  not  conducted,  and  plant  residues  are  left  on  the  surface.  Seeds 
are  usually  planted  with  a  drill.  No-till  cultivation  results  in  far  less  soil 
disturbance  and  fewer  tractor  trips  across  the  site  surface. 


Protection  recommendations 

The  site  is  located  on  an  old  river  terrace  with  ridges  and  swales  in  the 
terrace  (Figures  30  and  31).  The  site  is  presently  being  cultivated  for  com 
and  has  bottomland  hardwood  forests  occurring  at  the  edges  of  the  fields.  The 
corn  fields  in  the  area  are  estimated  to  be  about  300  acres  in  size.  The  bot¬ 
tomland  hardwood  forests  consist  of  various  species  including  black  willow, 
sugar  maple,  red  maple,  and  others.  The  bottomland  hardwood  forests  and 
the  wetlands  in  the  area  were  abundant  with  deer,  turkey,  squirrel,  and  water- 
fowl,  all  of  which  were  observed  in  the  area.  The  field  containing  the  site 
had  several  centimeters  of  sediment  deposited  on  it  from  a  near  record  flood 
that  occurred  in  January  1995.  There  was  little  residual  corn  grain  left  on  the 
corn  husks  in  this  field  at  the  time  of  observation. 

The  village  site  is  estimated  to  cover  about  5  acres  and  is  presently  being 
impacted  by  plowing  used  for  the  cultivation  of  corn.  This  plowing  may 
intersect  and  disrupt  soil  horizons  containing  cultural  artifacts,  thus  destroying 
both  the  artifact  and  the  soil  matrix  that  indicates  much  of  the  history  sur¬ 
rounding  the  artifact. 

The  site  could  be  protected  from  further  impacts  by  employing  one  or  both 
of  the  following  management  alternatives: 

a.  The  area  of  the  field  containing  the  village  could  be  isolated  from  fur¬ 
ther  cultivation  by  planting  hardwood  trees  at  the  edges  of  the  site. 

The  village  site  itself  could  be  converted  to  a  mixture  of  upland  grasses 
and  forbs  suitable  for  food  and  cover  for  various  wildlife  species.  This 
would  provide  additional  diversity  to  the  area,  part  of  which  is  being 
used  as  wetlands  for  waterfowl  management. 

b.  The  whole  area  could  still  be  used  for  corn  production,  but  impacts 
could  be  substantially  reduced  or  eliminated  if  a  “no-till”  method  of 
corn  cultivation  were  implemented.  This  is  a  method  where  plowing  is 
eliminated.  Seeds  are  planted  with  a  drill,  and  residual  corn  stalks  at 
the  end  of  the  season  are  merely  allowed  to  decay  in  the  field  and 
serve  as  mulch  for  the  next  growing  season.  This  method  has  been 
used  extensively  in  Illinois  and  other  midwestern  States. 
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46SU20 


This  is  a  village  site  located  at  elevation  1,428  ft  AMSL  with  Late  Prehis¬ 
toric,  Early  Woodland  and  Early  Archaic  temporal  components  and  Bluestone, 
Radford,  and  Savannah  River  Cultural  components.  Solecki’s  (1949)  surface 
collection  produced  930  prehistoric  pottery  sherds,  1  flat  celt,  1  ferruginous 
ball  concentration,  1  bone  bead,  miscellaneous  worked  bone  fragments,  and 
many  projectile  points  and  point  fragments.  Solecki  (1949)  excavated  two  test 
trenches  and  one  test  pit  that  produced  numerous  ceramic  potsherds,  flint 
flakes,  projectile  points  and  point  fragments,  1  tubular  clay  pipestem,  1  carved 
turtle  shell  cup,  numerous  worked  animal  bone  fragments,  and  human  toe 
bones.  The  site  had  been  taken  out  of  agricultural  cultivation  in  1993.  At  the 
time  of  the  WES  team  visit,  the  site  area  was  again  being  cultivated  in  viola¬ 
tion  of  the  wishes  of  the  District  archaeologist. 


Geomorphic  assessment 

The  landscape  setting  of  Site  46SU20  is  very  similar  to  46SU23  with  the 
exception  that  the  amount  of  sedimentation  that  is  apparently  occurring  on 
the  site  during  falling  floods  is  less.  The  site  is  also  situated  on  the  high 
terrace  of  Crumps  Bottoms  (Figures  32  and  33).  Subsurface  examination 
of  soils  at  the  site  revealed  soil  strata  similar  to  Site  46SU22.  Corn  cultiva¬ 
tion  is  impacting  Site  46SU20  more  profoundly  than  at  46SU22  because  of 
the  reduced  level  of  sedimentation  that  would  serve  to  partially  protect  the 
site.  Reduction  of  the  impact  of  traditional  methods  of  corn  cultivation  at 
Site  46SU20  is  particularly  urgent. 


Protection  recommendations 

The  site  can  be  generally  described  in  the  same  way  as  Site  46SU22;  that 
is,  it  contains  largely  the  same  vegetative  component  of  bottomland  woodlands 
surrounding  a  cornfield,  all  on  an  old  river  terrace.  The  only  observed  dif¬ 
ferences  were  that  the  site  was  not  covered  with  as  much  sediment  and  there 
was  more  residual  corn  grain  left  in  the  field  after  harvest.  The  site  could  be 
protected  in  the  same  way  as  Site  46SU22. 


Engineering  approaches  for  Bluestone  sites 

The  soil  at  all  of  these  sites  can  be  generally  described  as  Kanawha  fine 
sandy  loam.  It  is  level  and  well  drained.  It  is  found  on  low  terraces  and  high 
floodplains  that  are  subject  to  rare  flooding.  Typically,  the  surface  layer  is  a 
dark  brown  fine  sandy  loam  about  7  in.  thick.  The  subsoil  is  approximately 
43  in.  thick.  The  upper  5  in.  of  this  subsoil  is  brown  fine  sandy  loam,  and 
the  lower  40  in.  is  reddish  brown  loam  and  fine  sandy  loam.  The  substratum 
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is  yellowish  red  sandy  loam  to  a  depth  of  60  in.  or  more.  The  available  water 
capacity  of  this  Kanawha  soil  is  high.  Permeability  is  moderate  in  the  subsoil. 
Runoff  is  slow,  and  natural  fertility  is  high.  The  depth  to  bedrock  is  greater 
than  60  in. 

The  Fort  Ancient  village  portion  of  46SU3  is  inundated  during  summer 
pool  and  exposed  as  a  mud  flat  adjacent  to  the  heavily  vegetated  island  during 
winter  pool.  The  combination  of  a  structural  fix  (transverse  dike)  and  revege¬ 
tation  after  sediment  has  accumulated  behind  the  dike,  as  presented  by  Smith 
and  Allen  above,  is  strongly  recommended.  The  two  Crumps  Bottom  sites 
(46SU22  and  46SU20)  appeared  to  have  1  to  3  in.  of  recent  soil  deposition 
due  to  the  January  high  water.  The  no-till  agriculture  solution,  as  discussed 
by  Smith  and  Allen  above,  is  also  recommended. 

Table  2  shows  the  recommended  protection  alternatives  for  the  Bluestone 
sites. 


Table  2 

Potential  Erosion  Control  Methods  for  Bluestone  Reservoir 
Archaeological  Sites  in  the  Drawdown  Zone 

Site 

Predominant 

Erosion 

Mechanism 

Additional 

Design 

Concerns 

Site  Protection 
Method 

Comments/ 

Recommendations 

Bluestone, 

West  Virginia 
46SU3 

Wave,  overtop¬ 
ping, 

drawdown 

Current,  hydro- 
power  potential 

Transverse  dike, 
Geoweb  and 
vegetation 

Crumps  Bottom, 
Kanawha  soil 

Bluestone, 

West  Virginia 
46SU20 

Rain  impact 
and  sheet 
erosion 

Cornfield, 

hydropower 

potential 

N/A,  change 
cultivation 

Determine  site 
priority;  Kanawha 
soil 

Bluestone, 

West  Virginia 
46SU22 

Rain  impact 
and  sheet 
erosion 

Cornfield, 

hydropower 

potential 

N/A,  change 
cultivation 

Determine  site 
priority;  Kanawha 
soil 

Management  Summary 


46SU3  (Barker  Site) 

The  island  should  be  tested  to  determine  if  there  are  intact  cultural  deposits 
related  to  the  two  Fort  Ancient  village  components.  If  intact  cultural  deposits 
are  present,  this  portion  of  the  site  should  be  protected  for  future  research 
efforts.  Hollis  Allen  has  recommended  that  all  shrubs  and  trees  at  the  edge  of 
the  escarpment  be  protected,  if  possible.  The  slope  lakeward  of  the  escarp¬ 
ment  should  be  reworked  with  a  vegetative  geogrid  and  rock  toe.  The  rock 
toe  should  be  installed  from  elevation  1,406  to  about  1,408  ft  msl.  A  geo¬ 
textile  filter  fabric  should  be  placed  under  the  rock.  Above  elevation  1,408, 
the  vegetative  geogrid  will  be  installed. 
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The  main  portion  of  the  site  as  delineated  by  Adovasio’s  testing  should 
receive  both  site  protection  and  limited  data  recovery.  The  WES  team 
members  have  recommended  the  construction  of  a  rock  structure  (such  as  a 
riprap  groin  or  dike)  upstream  of  the  site  that  would  divert  flows  away  from 
the  site  and  trap  sediment  behind  it  on  the  eroded  shelf.  This  is  probably  the 
best  long-term  structural  solution.  Hollis  Allen  also  recommends  that  after 
sediments  build  up  and  reach  a  point  of  equilibrium  (probably  about  1  year 
after  construction),  the  area  of  deposition  should  be  planted  with  wetland 
vegetation.  This  would  consist  of  both  emergent  aquatic  vegetation  in  the 
deeper  water  zones  (5  to  10  in.  of  water  at  summer  pool  elevation)  to  shrubby 
woody  vegetation  in  the  shallow  water  zones  (0  to  5  in.  of  water  at  summer 
pool  elevation). 

The  limited  data  recovery  would  consist  of  a  grid  of  test  units  on  the 
island,  a  controlled  surface  collection  on  the  main  portion  of  the  site,  and 
excavation  units  in  any  area  that  would  actually  be  disturbed  by  the  construc¬ 
tion  of  the  rock  dike  or  the  protection  measures  described  by  Allen  for  the 
island. 


46SU22 

The  site  should  be  nominated  to  the  National  Register,  and  a  monitoring 
plan  should  be  prepared  in  the  near  future.  Deep  plowing  on  this  site  relating 
to  the  cultivation  of  corn  by  Bluestone  Farms  should  be  stopped.  No-till 
cultivation  could  be  tried  for  a  few  years  to  determine  what  effect  it  was 
having  on  the  site.  These  authors  recommend  that  alfalfa  or  some  other  grass 
crop  be  tried  that  would  not  involve  any  subsurface  disturbance.  The  area  of 
the  field  containing  the  village  could  be  isolated  from  further  cultivation  by 
planting  hardwood  trees  at  the  edges  of  the  site.  The  village  site  itself  could 
be  converted  to  a  mixture  of  upland  grasses  and  forbs  suitable  for  food  and 
cover  for  various  wildlife  species. 


46SU20 

Treatment  of  this  site  is  similar  to  that  proposed  for  46SU22.  The 
National  Register  nomination  should  be  prepared  possibly  as  a  multiple  prop¬ 
erty  nomination  including  the  other  prehistoric  village  sites  in  Crumps  Bot¬ 
tom.  Lawson  Smith  has  noted  that  corn  cultivation  is  impacting  Site  46SU20 
more  profoundly  than  at  46SU23  because  of  the  reduced  level  of  sedimenta¬ 
tion  that  would  serve  to  partially  protect  the  site.  Reduction  of  the  impact  of 
traditional  methods  of  corn  cultivation  at  Site  46SU20  is  particularly  urgent. 
No  till  cultivation,  grass  crops  with  no  plowing,  etc.,  should  be  explored. 
The  preparation  and  implementation  of  a  monitoring  plan  is  recommended. 
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10  Case  Study  3:  Allegheny 
Reservoir,  Pennsylvania  and 
New  York 


Management  Problem 

Allegheny  Reservoir  was  formed  by  the  construction  of  the  Kinzua  Dam 
authorized  in  1936  and  1938.  The  reservoir  is  more  often  referred  to  by  the 
residents  of  northwestern  Pennsylvania  as  Kinzua  (Figure  34).  The  Kinzua 
concrete  dam  and  earth  embankment,  with  four  24-  by  45-ft  crest  gates, 
extends  an  overall  length  of  1,877  ft.  The  outlet  works  through  the  concrete 
section  include  eight  5-ft  8-in.  discharge  sluices  and  two  15-ft-diam  hydro¬ 
electric  penstocks.  The  reservoir  length  at  summer  pool  is  24.2  miles.  Perti¬ 
nent  elevations  include  the  following: 

Normal  summer  high  pool  elevation  =  1,328  ft 

Normal  winter  pool  elevation  =  1,292  ft 

Highest  reservoir  pool  elevation  =  1,362  ft 

Maximum  pool  elevation  =  1,365  ft 

Most  severely  impacted  elevation  =  1,325  to  1,345  ft  due  to  drawdown 
requirements 

Elevation  of  pool  during  visit  =  1,306  ft 

Allegheny  Reservoir  is  normally  operated  with  a  fluctuation  of  28  ft 
between  summer  (1,328  ft  msl)  and  winter  (1,300  ft  msl)  pool  levels.  The 
maximum  pool  level  of  design  is  1,365  ft  msl,  with  an  actual  maximum  level 
of  1,362.17  ft  msl  achieved  in  June  1972.  The  conservation  pool  is  designed 
for  1,240  ft  msl,  but  the  low  pool  of  record  was  1,282  ft  msl.  The  reservoir 
is  typically  frozen  in  winter  during  low  pool  levels.  Spring  thaws  usually 
occur  in  late  March  or  April.  During  the  WES  team’s  reconnaissance  of 
12-14  March  1996,  most  of  Allegheny  Reservoir  was  covered  in  ice  to  a  depth 
of  8  to  10  in.  (Figure  35). 

Allegheny  Reservoir  was  first  visited  on  August  3,  1995,  during  the  course 
of  the  initial  field  visits  for  the  drawdown  work  unit.  A  summary  description 
of  the  current  management  practices  observed  there  appears  in  Dunn 
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Figure  34.  Allegheny  Reservoir  (Kinzua):  Project  vicinity  map 

(1996:57).  Because  the  Pittsburgh  District  has  no  professional  archaeologist 
on  staff  at  this  time,  Ms.  Kathleen  Anderson  serves  as  the  cultural  resource 
coordinator  for  Pittsburgh  District’s  Operations  Division.  A  Historic  Proper¬ 
ties  Management  Plan  is  projected  for  completion  in  the  near  future. 

On  12  March  1996,  the  WES  team  met  onsite  with  personnel  represent¬ 
ing  the  Corps  of  Engineers’  Pittsburgh  District,  the  U.S.  Forest  Service’s 
Allegheny  National  Forest,  the  Seneca  Indian  Nation,  and  archaeological 
consultant  Dr.  Stan  Lantz,  a  research  associate  with  the  Carnegie  Museum, 
Pittsburgh,  PA.  Mr.  John  Zavinski,  a  paraprofessional  archaeologist  with 
numerous  archaeological  publications,  who  is  now  a  member  of  Congressman 
William  Klinger’s  staff,  also  attended  the  initial  meeting.  After  the  objectives 
of  the  trip  were  discussed,  all  personnel  visited  those  drawdown  sites  judged 
to  be  significant  cultural  resources. 

Since  1965,  the  Carnegie  Museum,  under  contract  to  the  National 
Park  Service,  has  conducted  almost  continuous  research  in  the  area  of  the 
Allegheny  Reservoir.  Archaeological  salvage  excavations  of  sites  now 
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Figure  35.  Frozen  reservoir  at  Willow  Bay  near  Riverview/Corydon  Cemetery:  Lawson  Smith 

standing  on  lower  bench  between  outwash  terrace  and  underlying  Paleozoic  bedrock 


within  the  conservation  pool  were  conducted  by  the  Carnegie  Museum  during 
each  field  season  from  1968  through  1974.  Much  of  this  work  was  performed 
by  Dr.  Stan  Lantz  who  accompanied  the  WES  team  during  the  course  of  the 
follow-up  visit. 

Only  portions  of  the  reservoir  drawdown  zone  have  been  intensively  sur¬ 
veyed.  Sample  surveys  of  the  drawdown  zone  were  performed  in  the  1980s, 
and  opportunistic  small  surveys  are  presently  conducted  by  U.S.  Forest  Ser¬ 
vice  archaeologists  during  annual  drawdowns.  Because  it  is  surrounded  by  the 
Allegheny  National  Forest  in  Pennsylvania,  cultural  resource  management  of 
the  land  surrounding  the  lake  is  the  responsibility  of  the  U.S  Forest  Service. 
Land  around  the  reservoir  in  the  State  of  New  York  constitutes  part  of  the 
Seneca  Nation  reservation. 

The  land  in  Pennsylvania  above  summer  pool  elevation  1,328  ft  has  been 
deeded  to  the  Forest  Service,  and  the  Corps  of  Engineers  has  only  an  ease¬ 
ment  to  operate  the  reservoir  for  flood  storage.  Only  below  elevation  1,328  ft 
and  at  a  few  areas  around  the  lake  (e.g.,  Onoville  Marina)  are  lands  held  in 
fee  status  by  the  Corps  of  Engineers.  The  Corps  and  the  Forest  Service  are 
in  disagreement  over  which  agency  has  the  responsibility  for  mitigation  of 
adverse  effects  to  historic  properties  as  a  result  of  annual  winter  drawdowns 
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below  elevation  1,328  ft.  A  discussion  of  this  problem  is  presented  in  the 
management  summary  of  the  case  study. 

The  Allegheny  Reservoir  was  selected  as  a  case  study  because  it  contains  a 
rich  archaeological  record  that  is  being  directly  impacted  by  the  normal  opera¬ 
tion  of  the  reservoir.  The  Hopewell  Mound  site  at  Sugar  Run,  the  historic 
Riverview/Corydon  cemetery  where  the  historic  Seneca  chief,  Cornplanter,  is 
buried,  several  proto-Iroquois  villages,  and  a  variety  of  earlier  prehistoric  sites 
are  all  being  impacted  by  the  annual  drawdown  and  the  periodic  storage  of 
floodwaters.  The  descriptions  of  the  sites  visited  by  the  WES  team  have  been 
provided  by  Mr.  Richard  Kandare  and  Mr.  Robert  Scott,  archaeologists  with 
the  Allegheny  National  Forest. 

The  normal  operation  of  all  reservoirs  significantly  impacts  the  cultural 
resources  that  occur  within  and  immediately  adjacent  to  the  zone  of  pool 
fluctuation.  Processes  of  erosion,  deposition,  and  geochemical  alteration  may 
substantially  impact  or  destroy  the  resource  in  only  a  few  years  of  reservoir 
operation.  Where  cultural  resources  are  clustered  in  a  major  river  valley, 
such  as  the  Allegheny  of  western  Pennsylvania  and  New  York,  the  impact  of 
the  fluctuation  of  the  reservoir  can  be  devastating  to  cultural  resources.  In  the 
30-year  period  since  the  creation  of  Allegheny  Reservoir  in  1966,  erosion  of 
the  shoreline  has  dramatically  destroyed  most  of  the  known  cultural  record 
that  occurred  within  the  prism  of  pool  fluctuation.  Indeed,  little  evidence  of 
the  cultural  record  documented  during  preimpoundment  surveys  even  exists 
today. 

Deeply  entrenched  into  Pennsylvanian  (Paleozoic)  sedimentary  rocks  (pri¬ 
marily  sandstone  and  shale),  the  valley  of  the  Allegheny  River  has  experi¬ 
enced  a  geological  history  influenced  by  both  the  regional  structural  evolution 
of  the  area  (over  many  millions  of  years)  and  Pleistocene  glaciation  (over  tens 
of  thousands  of  years).  The  steep-sided  valley  is  contrasted  with  a  valley 
floor  that  has  been  carved  by  glacial  meltwater  as  well  as  interglacial  flows  of 
different  directions  and  magnitudes.  Geological  materials  that  make  up  the 
shoreline  of  the  Allegheny  Reservoir  include  in  situ  well-indurated  sedimen¬ 
tary  rocks  along  steep  valley  walls,  colluvial  accumulations  of  local  rock  on 
moderate  slopes,  alluvial  terraces  created  by  glacial  outwash  flows  and  inter¬ 
glacial  stream  valley  development,  and  floodplain  alluvium  in  the  upper  reach 
of  the  reservoir.  Soils  developed  on  rock  slopes  are  typically  thin  and  readily 
eroded.  The  alluvial  deposits  that  occur  in  the  zone  of  fluctuation  are  par¬ 
ticularly  susceptible  to  the  erosive  processes  of  flows,  currents,  waves,  and 
ice.  During  the  WES  reconnaissance,  four  site  areas  were  examined,  includ¬ 
ing  the  Riverview/Corydon  Cemetery,  the  Nelse  Run  site,  the  Red  Bridge 
sites,  and  the  Steamburg  sites.  A  brief  description  of  the  geomorphic  setting 
and  relevant  geomorphic  processes  impacting  the  sites  is  presented  below. 
Appendix  A  shows  the  geomorphology  data  sheets  and  original  sketches  for 
these  sites. 
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Sugar  Run  Village  and  Mound  (36WA2) 


This  major  site  consists  of  Middle  and  Late  Woodland  prehistoric  villages 
with  a  clear  Hopewell  component  (burial  mound).  The  size  of  the  site  is  esti¬ 
mated  at  200  by  600  ft.  The  site  was  partially  excavated  by  the  Pennsylvania 
Historical  Commission  Society  in  1941.  Mr.  Edmund  Carpenter  and  his 
assistant,  Mr.  Wesley  Bliss,  excavated  the  Mound  and  a  small  trench  in  the 
lower  village.  Numerous  burials  with  grave  goods  were  encountered.  The 
site  lies  at  elevation  1,260  ft  and  is  generally  not  exposed  by  the  normal  win¬ 
ter  drawdown  (down  to  1,300  ft).  A  major  drawdown  does  expose  this 
extremely  significant  site.  The  site  was  not  exposed  at  the  time  of  the  WES 
team  visit  in  March  1996.  The  fact  that  the  site  is  normally  not  subject  to  the 
adverse  effects  of  wave  attack  and  vandalism  may  ensure  its  long-term  preser¬ 
vation.  Further  discussion  of  the  long-term  management  issues  regarding  this 
site  appears  in  the  summary  section  of  the  case  study. 


Riverview/Corydon  Cemetery 

Located  on  a  high  bluff  above  the  reservoir  and  surrounded  by  lands 
owned  by  the  Seneca  Nation,  this  beautiful  and  historic  cemetery  holds  the 
remains  of  many  Seneca,  including  the  Revolutionary  War  Chief  Cornplanter 
(Figures  36  and  37).  His  remains  were  reinterred  in  1964  from  the  original 
“Cornplanter  Grant,”  which  was  inundated  at  the  time  the  reservoir  was 
created.  Cornplanter  was  granted  this  land  and  two  other  tracts  by  the  Penn¬ 
sylvania  Legislature  in  1791  in  return  for  his  aid  to  the  American  cause  during 
the  Revolutionary  War. 

The  historic  town  of  Corydon’s  cemetery  was  also  relocated  to  this  location 
at  the  time  the  reservoir  was  created.  The  National  Register  status  of  the 
combined  Riverview/Corydon  cemetery  has  not  been  formally  determined 
since  it  is  privately  owned.  It  appears  to  be  potentially  eligible  under  Criteria 
A  and  B  (association  with  a  historically  important  event  and  person,  respec¬ 
tively)  because  of  its  association  with  the  Seneca  Chief  Cornplanter,  a  major 
figure  both  for  Pennsylvania  and  American  history  during  the  Revolutionary 
War  period. 

Wave  erosion  is  threatening  the  historic  Riverview-Corydon  cemetery.  In 
a  1995  status  report  to  the  Corps,  Forest  Service  archaeologist  Robert  Scott 
reported  the  following: 

“Wave  action,  and  the  erosion  it  produces,  has  been  responsible  for 
another  concern  on  the  reservoir.  The  west  facing  slope  to  the  Riverview/ 
Cory  don  cemetery  has  eroded  significantly  since  1964.  The  surface  and  sub¬ 
surface  material  in  this  area  was  deposited  during  glacial  periods.  It  is  a 
combination  of  sands,  gravels,  and  sandstone  conglomerate  stone  deposited  by 
glacial  outwash.  This  sort  of  geology  does  not  lend  itself  to  stability  under 
normal  conditions.  Wave  action  from  fluctuating  water  levels,  spring  storms, 
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Figure  36.  Cornplanter  Memorial  at  Riverview/Corydon  Cemetery  -  Allegheny  Reservoir 


Figure  37.  Riverview/Corydon  Cemetery  high  above  Allegheny  Reservoir 


86 


Chapter  10  Case  Study  3:  Allegheny  Reservoir,  Pennsylvania  and  New  York 


and  the  associated  high  water  as  well  as  recreation  use  have  caused  severe 
erosion  problems.” 

A  proposed  stabilization  project  in  1987  submitted  to  the  Pittsburgh  Dis¬ 
trict  to  protect  the  Riverview-Corydon  cemetery  was  not  implemented  due  to 
the  prohibitive  estimated  cost  (Appendix  B).  At  this  time,  the  erosion  prob¬ 
lem  remains  unsolved.  There  is  continuing  disagreement  between  the  Pitts¬ 
burgh  District  and  the  U.S.  Forest  Service  regarding  the  legal  responsibility 
for  protecting  the  threatened  cemetery.  The  normal  operation  of  the  reservoir 
by  the  Corps  is  causing  the  erosion  problem.  However,  the  land  where  the 
erosion  is  occurring  is  owned  by  the  Forest  Service.  Further  discussion  of 
this  management  dilemma  appears  in  the  management  summary  section  of  the 
case  study. 


Geomorphic  assessment 

Situated  on  a  high  glacial  outwash  terrace  above  the  confluence  of  Willow 
Creek  and  the  Allegheny  River,  the  site  is  experiencing  rapid  erosion  on  its 
south-  and  west-facing  sides  (Figures  38-42).  The  steep  slope  of  the  shore- 
face,  a  long  fetch  for  wave  generation,  and  the  occurrence  of  relatively 


Figure  38.  Eroding  shoreline  -  South  side  of  Riverview/Corydon  Cemetery  near  base  of  bluff 
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Figure  41 .  Calcium  carbonate  conglomerate  at  Riverview/Corydon  Cemetery 


erodible  materials  at  the  site  contribute  to  the  activity  of  a  variety  of  geomor- 
phic  processes  that  are  removing  the  cultural  record  at  the  site. 

The  cemetery  is  underlain  by  glacial  outwash  deposits  of  sand,  cobbles, 
and  boulders.  Interestingly,  the  outwash  deposits  are  being  cemented  by 
calcium  carbonate  precipitation  upon  exposure  to  the  near-surface  fluctuation 
of  soil  moisture  to  form  a  conglomeratic  ledge  near  the  top  of  the  site  (Fig¬ 
ures  36  and  37).  Carbonates  are  also  being  precipitated  in  a  sand  facies 
beneath  the  conglomerate  to  form  a  weakly  indurated  sandstone.  These  mate¬ 
rials  fail  in  mass  upon  removal  of  basal  materials  at  the  summer  pool  level. 
Destructive  geomorphic  processes  active  at  the  site  include  wave  breaking  and 
swashing,  ice  gouging  and  battering,  overland  flow,  and  soil  falls  and  slides 
from  the  toe  of  the  shoreface  to  the  top,  respectively.  A  berm  in  unconsoli¬ 
dated  gravely  sand  occurs  about  6  ft  above  the  elevation  of  the  summer  pool 
at  the  steepest  face  of  the  site.  This  berm  may  represent  a  wave-cut  bench 
produced  during  a  high  (above  summer  pool)  flow  event  (Figure  37).  A 
lower  bench  was  observed  at  an  elevation  approximately  10  ft  below  the  sum¬ 
mer  pool  level  on  the  shoreface.  Comprised  of  local  sedimentary  rock,  this 
bench  may  represent  the  contact  between  the  base  of  the  outwash  terrace  and 
the  underlying  Paleozoic  “bedrock”  (Figure  35). 

On  the  south-facing  escarpment  of  the  site,  the  profile  differs  from  the 
west-facing  escarpment  (Appendix  A).  The  thickness  of  the  outwash  deposit 
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Figure  42.  West  face  of  eroding  bluff  at  Riverview/Corydon  Cemetery: 

Conglomeratic  ledge  and  wave-cut  bench  marking  height  of 
summer  pool 


is  greatly  diminished  or  absent,  and  the  slope  has  developed  in  the  weathered 
Paleozoic  sedimentary  rocks.  The  most  destructive  geomorphic  processes 
active  at  the  south-facing  shoreline  are  wave  processes. 

Arresting  erosion  at  the  Riverview/Corydon  Cemetery  site  will  be  a  chal¬ 
lenge.  A  scheme  that  combines  both  hard  structural  components  (such  as 
placed  stone  or  gabions)  around  the  toe  of  the  site  and  softer,  possibly  vegeta¬ 
tive  components  above  the  level  of  the  summer  pool  may  have  the  best  chance 
of  success.  As  a  previous  engineering  estimate  prepared  in  1987  revealed,  the 
cost  of  stopping  erosion  at  the  site  will  be  substantial  (Appendix  B). 


Chapter  10  Case  Study  3:  Allegheny  Reservoir,  Pennsylvania  and  New  York 


Bioengineering  approaches 

The  team  observed  the  southern  end  of  the  cemetery  that  was  being  threat¬ 
ened  by  erosion  from  reservoir  operations.  A  number  of  erosion-causing 
processes  are  at  work  at  this  site.  Chief  among  them  are  wind-driven  waves 
from  the  south  that  undercut  the  bank  causing  mass  failures.  Soils  are 
extremely  fragile  consisting  of  noncohesive  sandy  silts  and  sandy  gravels. 
Extreme  fluctuations  of  reservoir  pool  levels  between  winter  and  summer 
pools  (1,300  to  1,328  ft  msl)  and  flood  pools  that  occur  infrequently  (up  to 
1,362.17)  cause  undercutting  of  the  bank  at  various  elevations  up  and  down 
the  slope.  Freeze-thaw  action  on  the  slope  also  contributes  to  the  mass 
failures. 

In  places,  clumps  of  willow  were  starting  to  colonize  on  the  slope  at  about 
the  same  elevation  as  summer  pool,  particularly  on  the  southwest  side  of  the 
site.  These  are  helping  to  attenuate  some  wave  energy  and  are  causing  some 
siltation  buildup  around  them. 

Because  of  the  many  complex  erosion  processes  described  above,  this  site 
will  be  difficult  to  protect.  A  Corps  of  Engineers  (Pittsburgh  District)  study 
in  1987  offered  several  alternatives,  all  consisting  of  a  rock-riprapped  slope 
(Appendix  B).  Costs  for  these  alternatives  were  expensive  in  1987,  ranging 
from  $586,000  to  $784,000.  They  were  apparently  discarded  because  no 
more  graves  at  the  site  were  being  exposed  and  because  of  the  expense.  Any 
one  of  these  alternatives  should  correct  the  erosion.  Without  treatment,  the 
site  will  continue  to  erode,  particularly  with  repeated  high-water  events. 
Continued  and  unchecked  erosion  will  make  the  situation  worse  over  time  and 
will  be  even  more  expensive  to  correct  in  the  future. 

Even  though  complete  control  of  erosion  can  probably  only  be  achieved 
with  a  structural  fix  such  as  riprap,  erosion  can  possibly  be  slowed  with  a 
much  less  expensive  alternative.  This  would  include  augmenting  the  existing 
willow  colonies  with  additional  willow  so  as  to  still  wave  action  and  prevent 
undercutting.  A  willow  revetment  could  be  installed  just  below,  at,  and  above 
the  summer  pool  elevation.  In  this  method,  dormant  live  willow  poles  would 
be  inserted  vertically  into  the  substrate.  These  would  consist  of  about  8-  to 
12-ft-tall  and  3-  to  £-in.-diam  willow  at  the  base.  They  could  be  inserted  by 
use  of  perhaps  an  auger  or  a  stinger.  The  latter  is  a  long  and  solid  metal 
probe  mounted  on  a  backhoe  that  is  pushed  into  the  ground  to  make  a  pilot 
hole.  Then,  a  metal  cap  is  placed  over  the  willow  pole  and  the  stinger 
inserted  into  the  cap.  The  willow  with  cap  are  then  pushed  into  the  pilot  hole. 
Rock  can  be  piled  below  and  around  the  willow  poles  to  ensure  scour  protec¬ 
tion,  or  rock  can  be  placed  first  and  the  stinger  pushed  between  the  rocks  and 
then  the  willow  inserted.  This  method  has  been  successfully  used  on  Ameri¬ 
can  Falls  Reservoir  in  Idaho  by  the  Natural  Resources  Conservation  $ervice 
and  the  Bureau  of  Reclamation  (Hoag,  Short,  and  Green  1993).  The  presently 
occurring  willow  zone  of  protection  could  be  substantially  expanded  by  use  of 
this  method  of  artificially  inducing  willow  lower  into  the  drawdown  zone. 
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Costs  of  the  above  willow  post  method  can  vary  depending  on  how  far 
willow  has  to  be  transported  to  the  site  and  the  price  of  labor.  However,  as 
an  example,  on  Illinois  streams  where  this  method  has  been  used  by  the  Illi¬ 
nois  Water  Survey,  costs  for  a  20-ft-wide  swath  of  willow  with  willow  along 
four  rows  spaced  about  3  ft  apart  cost  $15.19  per  linear  foot.  The  cost 
includes  a  rock  toe  made  out  of  20  tons  of  10-in.  rock  placed  along  the  first 
row  of  willow  poles  (Roseboom  et  al.  1995). 


Engineering  approaches 

The  soils  at  this  site  are  Chenango  gravely  loam,  3  to  8  percent  slopes. 

This  is  a  gently  sloping,  very  deep,  well-drained  soil  on  stream  terraces. 
Typically,  the  surface  layer  is  dark  brown  gravely  loam  about  7  in.  thick. 

The  subsoil  extends  to  a  depth  of  31  in.  It  is  yellowish  brown  gravely  loam 
to  a  depth  of  19  in.  and  yellowish  brown  very  gravely  loam  to  a  depth  of 
31  in.  The  substratum  is  brown,  extremely  gravely  loamy  sand  to  a  depth  of 
80  in.  or  more.  Permeability  in  this  Chenango  soil  is  moderate  or  moderately 
rapid  in  the  surface  layer  and  the  subsoil  and  rapid  in  the  substratum.  The 
soil  is  very  strongly  acid  to  moderately  acid  in  the  subsoil  and  strongly  acid  to 
neutral  in  the  substratum.  Erosion  is  a  moderate  hazard.  The  soil  is  suited  to 
trees.  The  potential  habitat  for  wetland  plants  is  very  poor. 

A  review  of  the  Pittsburgh  Engineering  Consultants,  Inc.,  1987  proposed 
Riverview/Corydon  Cemetery  erosion  protection  plan  (Appendix  B)  raised  the 
following  concerns: 

a.  Page  2,  paragraph  1:  The  consequences  of  the  assumption  that  “loss 
below  elevation  1,318  or  above  elevation  1,350  is  negligible”  may  be 
severe  erosion  in  the  event  of  reservoir  elevation  above  about  1,354 
and  the  design  waves  occur.  The  probability  of  this  event  should  be 
reconsidered  in  selecting  any  design. 

b.  In  evaluating  the  proposed  riprap  design,  assumed  average  weights  of 
140  and  160  pcf  for  the  Penn  DOT  graduation  R-7  indicated  the  poten¬ 
tially  undersized  riprap.  The  weight  of  rock  should  be  checked  for  the 
3.5-ft  design  wave. 

In  general,  those  future  design  alternatives  that  include  a  flat  bench  will  help 
trip  waves  to  a  depth  of  about  4  ft  over  the  bench.  For  reservoir  elevations 
above  1,354,  the  runup  of  the  3.5-ft  wave  height  will  result  in  similar  erosion 
problems  as  seen  in  the  past  high  water  events. 


Red  Bridge  Sites  (03-338A,B  and  03-339) 

Site  338A  is  a  prehistoric  site  in  the  upper  section  of  Kinzua,  45  m  from 
the  abandoned  road  bridge  at  the  1,322  elevation.  An  intermittent  creek  flows 
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into  the  Kinzua  from  the  south.  The  site  lays  at  the  confluence  of  this 
unnamed  creek  and  the  Kinzua.  During  walk-over  examination  of  the  area  in 
1992,  a  large  quantity  of  Onondaga  chert  debitage  was  discovered.  Repeated 
surface  examinations  over  several  days  revealed  a  partial  Lamoka-type  projec¬ 
tile  point,  one  complete  Lamoka-type  knife,  one  Brewerton-type  point,  and 
surface  charcoal.  Subsurface  examinations  revealed  heavy  charcoal  deposits 
between  0  and  30  cm.  No  lithics  were  observed  in  subsurface  tests.  This  site 
is  known  to  be  located  on  a  seasonal  basis  and  is  also  impacted  by  wave 
action  from  the  reservoir  during  fluctuating  water  levels.  Subsequent  seasonal 
examinations  of  the  area  in  1993  and  1994  revealed  small  quantities  of  chip¬ 
ping  debris,  but  no  additional  tools  were  found.  The  remaining  subsoil  on  the 
site  has  been  eroded  significantly,  and  it  is  suspected  that  the  site  will  dis¬ 
appear  completely  with  the  next  5  years. 

Site  338B  is  another  prehistoric  Archaic  site  located  in  the  upper  Kinzua, 

90  m  west  of  the  abandoned  highway  section  at  the  1,322  ft  elevation.  Sur¬ 
face  artifacts  consist  of  Onondaga  chert  debitage.  No  subsurface  testing  was 
accomplished  at  this  location.  The  site  is  exposed  during  winter  pool  water 
levels.  This  prehistoric  site  may  be  associated  with  338A  and  Me  18-20. 

Site  339  is  a  prehistoric  site  located  60  m  southwest  of  Site  338A  and 
130  m  due  south  of  the  Kinzua  stream  channel.  This  site  is  exposed  during 
winter  pool  water  levels  and  is  at  the  1,320  elevation.  The  surface  artifacts, 
consisting  of  Onondaga  chert  debitage  and  a  curved  scraper  of  Flint  Ridge 
yellow  brown  Chalcedony,  were  found  laying  immediately  next  to  a  narrow 
rail  grade. 


Geomorphic  assessment 

The  “Red  Bridge”  sites  may  represent  an  example  of  the  type  of  cultural 
resources  where  CRM  efforts  may  be  the  most  productive  in  the  Allegheny 
Reservoir  project  area  (Figures  43  and  44).  These  sites  in  the  tributary 
valleys  may  have  experienced  the  least  amount  of  damage  from  reservoir 
fluctuation.  Situated  in  alluvial  valleys  that  have  aggraded  in  response  to 
the  Allegheny  River,  the  possibility  of  the  existence  of  buried  undiscovered 
sites  in  these  areas  is  significant,  particularly  for  older  (Archaic)  sites. 

Red  Bridge  is  approximately  8  miles  upstream  on  Kinzua  Creek  above  its 
confluence  with  the  Allegheny,  at  its  confluence  with  the  South  Branch  of 
Kinzua  Creek.  The  sites  are  located  on  the  prereservoir  floodplains  of  Kinzua 
Creek  and  its  south  branch.  The  stratigraphy  of  the  upper  several  feet  of  the 
area  consists  of  fine-grained  vertical  accretion  deposits  from  the  tributaries. 
The  deposits  offer  little  resistance  to  wave  processes  when  the  area  is  covered 
by  4  to  8  ft  of  water  during  summer  pool.  Exposed  stumps  in  the  area  indi¬ 
cate  that  although  some  sedimentation  does  occur  at  the  site,  the  net  is  steady 
erosion,  as  much  as  2  ft.  Many  previously  identified  cultural  features  have 
been  eroded  from  the  area. 
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The  consideration  of  enclosing  the  area  in  a  “sub-impoundment”  for  vari¬ 
ous  resource  management  objectives  has  promise  of  providing  protection  of 
the  area  from  erosion  as  well.  In  fact,  the  “sub-impoundment”  would  result 
in  some  sedimentation,  serving  to  protect  the  sites  in  the  area. 


Bioengineering  approaches 

Since  these  sites  are  covered  by  3  to  5  ft  of  water  during  summer  pool  and 
include  such  a  broad  area,  a  site  protection  plan  consisting  of  vegetative  cover 
would  be  impossible.  However,  bioengineering  treatments  could  be  applied  in 
upper  tributaries  and  at  the  edges  of  the  summer  pool  if  cultural  resources  are 
found  in  those  areas  and  protection  is  deemed  warranted.  If  these  areas  need 
protection,  then  treatments  such  as  those  discussed  next  for  the  Nelse  Run 
area  may  be  plausible. 


Nelse  Run  Site  (36MC29) 

This  prehistoric  site  was  first  recorded  in  1964  during  the  Phase  1  survey 
for  the  reservoir.  The  site  is  located  at  the  mouth  of  Nelse  Run  in  the  north¬ 
east  corner  of  Sugar  Bay.  Preliminary  artifact  recovery  indicates  an  Adena 
burial  mound  of  modest  size  with  Woodland  artifacts  superimposed.  Of  spe¬ 
cial  interest  is  the  fact  that  long-term  monitoring  of  the  site  by  amateur  and 
professional  archaeologists  documents  extensive  soil  removal  by  erosion  due 
to  fluctuating  water  levels.  The  site  is  exposed  during  the  annual  winter 
drawdown. 


Geomorphic  assessment 

Located  in  a  tributary  mouth,  the  Nelse  Run  Site  has  been  substantially 
eroded  by  wave  breaking  and  swash  (Figures  45-48).  Although  sediment  is 
being  contributed  to  the  area  by  Nelse  Run,  this  sediment  is  being  effectively 
removed  during  pool  fluctuation  (transgression  and  regression).  Before  the 
creation  of  the  reservoir,  the  site  was  the  locus  of  net  sedimentation,  possibly 
serving  to  bury  and  preserve  the  cultural  record.  There  may  still  be  buried 
components  of  the  cultural  record  on  the  site  above  the  summer  pool  level  (in 
the  area  covered  by  trees).  Exposed  stumps  at  the  site  indicate  soil  erosion  of 
several  (2  to  3)  feet  through  most  of  the  shoreface. 

The  long  shallow  shoreface  and  thick  alluvial  deposits  of  the  Nelse  Run 
site  lends  it  to  erosion  control  by  vegetative  schemes.  Although  much  of  the 
site  has  been  removed  by  erosion,  the  northern  (upslope)  parts  of  the  site  may 
still  have  buried  components  of  the  cultural  record  and  warrant  consideration 
for  protection. 
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Nelse  Run  site  area:  Archaeologist  Stan  Lantz  discussing  eroded  Adena  burial  mound 
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Figure  47.  Nelse  Run  site  area:  Area  in  trees  is  recommended  for  testing 


Figure  48.  Nelse  Run  site  area:  Robert  Dunn  videotaping  onsite  meeting  with  Corps  and  Forest 
Service  personnel 
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Bioengineering  approaches 

This  is  an  area  in  one  of  the  arms  of  the  reservoir  that  is  high  enough  in 
elevation  so  as  to  be  exposed  during  winter  drawdown.  Here,  the  team 
observed  stones  that  were  once  part  of  a  prehistoric  grave.  The  grave  was  no 
longer  intact  and  had  been  robbed  of  its  artifacts.  The  area  contained  a  small 
creek,  Nelse  Run,  that  drained  the  watershed.  Dr.  Stan  Lantz  maintained  that 
potential  sites  could  be  found  up  and  down  the  creek’s  watershed  and  more 
specifically  on  the  old  creek  terraces. 

Once  the  summer  pool  elevation  of  the  reservoir  was  exceeded,  various 
vegetation  types  started  appearing.  The  lower  elevations  slightly  below  and 
above  elevation  1,328  ft,  the  summer  pool,  were  covered  by  a  monotypic 
stand  of  reed  canary  grass  ( Phalaris  arundinacea).  As  one  proceeded  slightly 
higher  in  elevation,  woody  species  of  shrubs  and  trees  started  appearing  con¬ 
sisting  of  such  species  as  yellow  birch  (Betula  alleghaniensis )  and  black 
cherry  ( Prunus  serotina).  The  reed  canary  grass  was  doing  a  good  job  of 
protecting  the  area  from  surface  scour  that  could  be  produced  from  wave  wash 
when  the  reservoir  is  filling  and  regression  as  the  reservoir  recedes  in  the  fall. 
Reed  canary  grass  also  offers  good  spawning  habitat  for  Northern  Pike  fish, 
which  occur  in  the  reservoir. 

If  further  protection  of  this  area  is  considered  warranted  after  additional 
cultural  resource  surveys  of  the  terraces  are  conducted,  an  assemblage  of 
vegetative  species  could  be  planted  to  provide  further  cover  and  surface  pro¬ 
tection  down  into  the  drawdown  zone.  These  would  need  to  be  wetland  plants 
that  would  require  some  special  handling  to  ensure  their  survival.  This  is 
necessary  because  of  the  poor  soil  conditions  in  the  area,  i.e.,  the  top  soil 
has  been  washed  away.  Plants  that  would  be  appropriate  candidates  include 
such  species  as  maidencane  (Panicum  hemitomon),  spike  rush  (Eleocharis 
quandrangulata),  and  various  sedges  ( Carex  spp.).  Special  handling  measures 
may  include  growing  these  plants  in  combination  with  geotextiles  that  provide 
both  a  growing  medium  and  a  means  of  root  anchoring.  One  technique  is  a 
plant  roll  described  by  Allen  and  Klimas  (1986).  This  is  an  8-  to  lO-in.-diam 
cylinder  6  to  10  ft  long  made  from  burlap  that  encapsulates  both  soil  and 
rooted  sprigs/clumps  of  wetland  plants.  Inside  the  cylinder,  one  can  add 
slow-release  fertilizer  to  speed  plant  development.  The  fertilizer  is  held  in 
place  by  the  burlap  covering  and  is  not  lost  to  the  water  column.  This  plant 
roll  is  buried  in  the  lake  substrate  with  the  aid  of  a  hydraulic  jet  pump  or  a 
shovel.  Another  technique  is  described  by  Knutson,  Allen,  and  Webb  (1990) 
and  consists  of  growing  plants  in  a  coconut  fiber  mat  that  is  2  in.  thick.  This 
mat  tends  to  trap  sediment  and  serve  as  a  root-anchoring  device.  Plants  can 
be  grown  in  place  or  pregrown  in  the  mat  in  a  nursery  and  then  transferred  to 
the  site  by  rolling  it  up  on  a  pole  and  carried  by  a  couple  of  people.  The 
edges  of  the  mat  are  anchored  by  burying  them  in  the  substrate.  This  tech¬ 
nique  has  been  used  effectively  both  in  coastal  areas  and  along  reservoir 
shorelines  to  protect  them  from  wave  action. 
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Along  the  upland  fringe  of  trees  on  the  east  and  west  side  appeared  a  2-  to 
4-ft  escarpment.  Some  trees  were  being  undercut  from  wave  wash  in  these 
areas.  If  cultural  features  are  found  in  the  areas  above  the  summer  pool  and 
justify  protection,  then  this  escarpment  should  be  treated  for  erosion  control  to 
prevent  it  from  receding.  This  could  be  done  by  use  of  a  combination  of 
treatments: 

a.  A  rock  toe  that  would  extend  from  about  2  ft  below  summer  pool  to 
the  summer  pool  elevation. 

b.  A  brush  mattress  and  wattling  combination  (previously  described  in 
Barren  River  section)  made  from  willow  that  would  be  placed  above 
the  rock. 


Engineering  approaches  (Sugar  Run,  Nelse  Run,  and  Red  Bridge) 

Surface  and  near-surface  soils  for  all  these  sites  can  be  characterized  by 
three  soils:  Atkins  silt  loam,  Buchanan  silt  loam  on  slopes  0  to  25  percent, 
and  the  Hartleton  and  Buchanan  soil  on  slopes  25  to  60  percent.  The  Atkins 
soil  has  a  slight  erosion  hazard,  but  the  Buchanan  and  Hartleton  are  described 
as  having  a  severe  erosion  hazard,  probably  due  to  their  silty  nature  and  steep 
slopes. 

The  Atkins  silt  loam  is  nearly  level,  very  deep,  poorly  drained  soil  on 
floodplains.  Typically,  the  surface  layer  is  dark,  grayish  brown  silt  loam 
about  7  in.  thick.  The  subsoil  extends  to  a  depth  of  35  in.  In  the  upper  part, 
to  a  depth  of  14  in.,  it  is  mottled,  dark  gray  silt  loam.  In  the  lower  part,  to  a 
depth  of  35  in.,  it  is  mottled  dark  grey  loam.  The  substratum  is  gray  gravelly 
sandy  loam  to  a  depth  of  65  in.  or  more. 

The  Buchanan  silt  loam,  0  to  8  percent,  is  very  stony.  This  is  a  nearly 
level  and  gently  sloping,  deep  and  very  deep,  moderately  well-drained  and 
somewhat  poorly  drained  soil  on  foot  slopes  and  in  drainage  ways.  Typically, 
the  surface  layer  is  dark  brown  silt  loam  and  about  8  in.  thick.  The  subsoil 
extends  to  a  depth  of  43  in.  It  is  mottled,  yellowish  brown  silt  loam  to  a 
depth  of  13  in.  and  mottled,  yellowish  brown  clay  loam  to  a  depth  of  26  in. 
Below  that,  to  a  depth  of  43  in.,  it  is  a  firm  and  brittle  layer  called  a  fragipan. 
The  fragipan  is  mottled,  brown  gravely  clay  loam  to  a  depth  of  37  in.  and 
mottled  dark  brown  gravely  clay  loam  to  a  depth  of  43  in.  The  substratum  is 
mottled,  dark  brown  gravely  silt  loam  to  a  depth  of  83  in.  or  more.  Perme¬ 
ability  of  this  Buchanan  soil  is  moderate  above  the  fragipan  and  slow  in  the 
fragipan  and  substratum.  Rooting  depth  is  restricted  by  the  fragipan  at  a 
depth  of  about  20  to  24  in.  The  seasonal  high  water  table  is  a  depth  of  18  to 
30  in.  in  winter  and  spring.  The  soil  is  moderately  to  extremely  acid.  Ero¬ 
sion  is  a  moderate  hazard. 

The  Buchanan  silt  loam,  8  to  25  percent  slopes,  is  also  very  stony.  This  is 
a  strongly  sloping  and  moderately  steep,  deep  and  very  deep,  moderately 
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well-drained  to  somewhat  poorly  drained  soil  of  foot  slopes  and  in  drainage 
ways.  The  steepness  of  the  slopes  primarily  distinguish  it  from  the  Buchanan 
silt  loam  described  above.  The  soil  is  well  suited  to  trees  such  as  northern 
red  oak.  The  soil  is  moderately  to  extremely  acid.  Erosion  is  a  moderate 
hazard. 

Hartleton  and  Buchanan  soils,  25  to  60  percent  slopes,  are  steep  and  very 
steep  soils  on  hillsides  with  slopes  200  to  800  ft  in  length.  The  Hartelton 
soils  are  a  similar  interpretation  to  the  Buchanan  soils.  They  range  from 
extremely  acid  to  strongly  acid.  Erosion  is  a  severe  hazard. 

Philo  silt  loam  is  a  nearly  level,  very  deep,  moderately  well-drained  soil  on 
floodplains.  Slopes  range  from  0  to  3  percent.  Typically,  the  surface  layer  is 
dark  grayish  brown  silt  loam  about  7  in.  thick.  The  subsoil  is  yellowish 
brown  silt  loam  to  a  depth  of  15  in.  and  mottled  brown  fine  sandy  loam  to  a 
depth  of  34  in.  The  substratum  is  mottled,  gray  sandy  loam  to  a  depth  of 
46  in.  and  gray  very  gravely  loamy  sand  to  a  depth  of  66  in.  or  more.  The 
soil  ranges  from  slightly  acid  to  very  strongly  acid  throughout.  Erosion  is  a 
slight  hazard.  The  soil  is  suited  to  trees.  The  potential  habitat  for  wetland 
plants  is  poor.  Site  protection  strategies  shown  in  Table  3  are  recommended. 


Table  3 

Potential  Erosion  Control  Methods  for  Allegheny  Archaeological 

Sites  in  the  Drawdown  Zone 

Site 

Predominant 

Erosion 

Mechanism 

Additional 

Design  Concerns 

Site  Protection 
Method 

Comments/ 

Recommendations 

Allegheny 

Reservoir, 

Pennsylvania 

36WA2 

(Sugar) 

Wave, 

overtopping, 

drawndown 

Silt  and  loam  on 

0  to  60  percent 
slope,  corrosion 

Potential 

subimpoundment 

Some  deposition, 

HeF  and  BxD  soil 

Allegheny 

Reservoir, 

Pennsylvania 

35MC29 

(Nelse) 

Wave, 

overtopping, 

drawndown 

Corrosion 

Potential 

subimpoundment; 
Geoweb  w/rock 

Potential  severe 
erosion  on  steep 
slopes,  HeF  and 

BxD 

Allegheny 

Reservoir, 

Pennsylvania 

Riverview 

Wave, 
overtopping, 
and  overland 
flow 

Corrosion 

Riprap 

Contractor 
proposal  should  be 
reviewed,  ChB  soil 

Allegheny 

Reservoir, 

Pennsylvania 

Red  Bridge 

Wave, 

overtopping, 

drawndown 

Corrosion  and 
inundation  at 
summer  pool 

Subimpoundment 
and  Geoweb 

BxB  soil 

Allegheny 

Reservoir, 

Pennsylvania 

Steamburg 

Return  flow, 
ice,  debris 
removal  by 
current 

Corrosion 

Geoweb,  stacked, 
soil  fill,  vegeta¬ 
tion,  and  granular 
backfill 

Flexible  fix  to 
sustain  ice 
gouging  and  flows 
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Steamburg  Sites  (C-30CA15,16,17,35,  and  36) 


These  sites  represent  a  series  of  Late  Woodland/Proto-Erie  villages  that 
were  partially  excavated  by  Dr.  Stan  Lantz  during  the  period  1969-74. 
Numerous  longhouse  postholes,  storage  pits,  and  burials  have  been  recorded 
at  these  locations.  The  sites  are  located  entirely  on  the  Seneca  Nation  reserva¬ 
tion.  They  are  located  at  elevations  1,325  to  1,328  ft  and  are  totally  exposed 
by  the  annual  winter  drawdown.  They  are  being  severely  eroded  by  ice  goug¬ 
ing  during  the  annual  spring  ice  breakup.  Because  of  their  location  on  the 
Seneca  reservation,  they  are  not  under  the  control  of  the  Forest  Service. 

While  the  normal  operation  of  the  Allegheny  Reservoir  is  negatively  impacting 
these  sites,  the  Corps’  Pittsburgh  District  claims  it  has  no  responsibility 
toward  these  sites.  A  discussion  of  the  District’s  legal  responsibility  for  these 
sites  under  ER  1130-2-438  and  36  CFR  800  appears  in  the  summary  section 
of  the  case  study. 


Geomorphic  assessment 

The  “Steamburg”  sites  occur  in  the  upper  end  of  the  reservoir  on  the  active 
floodplain  of  the  Allegheny  River  (Figures  49-52).  The  stratigraphy  of  the 


Figure  49.  Steamburg  site  area:  Area  in  foreground  is  inundated  by  summer  pool 
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Figure  51.  Steamburg  site  area:  Exposed  archaeological  midden  in  cut  bank  is  being  rapidly 
eroded 
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Figure  52.  Steamburg  site  area:  View  of  canary  grass  on  surface  of  archaeological  site 


sites  consists  of  massive  fine-grained  vertical  accretion  deposits  of  sandy  silt 
that  contain  several  stratified  middens.  These  soils  offer  very  little  resistance 
to  erosion  as  indicated  by  the  wide  variety  of  active  geomorphic  processes  at 
the  site.  The  bank  line  is  being  rapidly  eroded  by  streamflow,  overland  flow, 
soil  falls  and  slides,  waves,  piping,  and  ice.  During  the  visit  to  the  site,  ice 
gouging  and  plucking  of  the  bank  line  was  immediately  obvious  (Fig¬ 
ures  49-52).  During  summer  pool,  the  site  appears  to  be  inundated  by  3  to 
5  ft  of  water. 

Mitigation  of  the  adverse  effects  of  erosion  along  the  shoreline  of  these 
sites  might  involve  both  a  winter  and  a  summer  solution.  The  winter  solution 
would  protect  the  eroding  streambank  from  ice,  waves,  and  streamflow.  The 
summer  solution  would  protect  the  site  surface  from  waves  and  currents. 


Bioengineering  approaches 

Since  the  sites  by  the  river  channel  are  covered  by  water  most  of  the  year, 
a  vegetative  treatment  on  the  banks  of  the  river  itself  has  little  chance  of 
growth  success.  Therefore,  the  riverbank  itself  should  be  protected  with 
traditional  methods,  such  as  riprapped  revetment.  However,  there  were  places 
above  the  top  of  the  bank  that  exhibited  vegetation.  This  consisted  primarily 
of  reed  canary  grass  on  some  of  the  flats,  and  there  were  islands  of  silverleaf 
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maple  and  black  willow  right  at  or  just  above  summer  pool.  Where  vegeta¬ 
tion  exists,  this  could  be  augmented  with  other  flood-tolerant  vegetation  that 
would  grow  over  and  protect  existing  sites. 

Where  reed  canary  grass  exists,  other  more  flood-tolerant  plants  could 
possibly  be  planted  lower  into  the  flood  pool.  Such  plants  would  include 
various  grasses,  sedges,  and  rushes.  Grasses  may  include  switch  grass 
(Panicum  virgatum),  prairie  cordgrass  ( Spartina  pectinata),  and  maidencane 
(Panicum  hemitomon ).  Sedges  may  include  such  plant  species  as  a  spike 
sedge  (Eleocharis  quadrangulatus),  bullrushes  ( Scirpus  spp.)  and  various 
Car  ex  species.  Rushes  may  include  such  plants  as  common  rush  ( Juncus 
effusus). 

Where  the  edges  of  the  islands  exist  and  along  the  edge  of  the  old  high¬ 
way,  some  erosion  is  occurring  due  to  wave  action  and  current  scour.  If 
cultural  resources  exist  in  any  of  these  areas,  bioengineering  treatments  incor¬ 
porating  willow  could  be  used.  Treatments  may  consist  of  the  willow  post 
method  referenced  above  for  the  cemetery  site  or  brush  mattresses  mentioned 
in  the  Barren  River  report. 


Engineering  approaches 

The  Soil  Conservation  Service  Soil  Survey  report  for  this  part  of 
New  York  (Seneca  Nation  Reservation  Land)  was  not  available.  The  adja¬ 
cent  county  to  the  west,  Cattaraugus,  indicated  similar  cautions  for  ero¬ 
sion  potential  encountered  in  McKean  and  Warren  counties,  Pennsylvania. 
Table  3  shows  the  recommended  engineering  alternatives  for  all  the  Allegheny 
Reservoir  sites. 


Management  Summary 

36WA2  (Sugar  Run  Village  and  Mound) 

No  site  protection  actions  should  be  taken  at  this  time.  Should  there  be  a 
major  drawdown  in  the  future  and  the  site  is  exposed,  an  assessment  of  the 
site’s  condition  should  be  done  expeditiously.  This  site  should  be  included  in 
the  monitoring  plan  section  of  the  project  HPMP  when  it  is  completed. 


36MC29  (Nelse  Run) 

The  major  recorded  feature  (Adena  burial  mound)  has  been  destroyed  by 
the  effects  of  pool  fluctuation.  An  intensive  survey  of  the  adjacent  terrace 
should  be  conducted  in  the  near  future.  The  site  protection  efforts  described 
by  Hollis  Allen  should  be  directed  towards  any  intact  cultural  deposits  at  or 
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just  above  the  summer  pool  elevation.  The  eligibility  of  these  deposits  should 
be  determined  prior  to  the  expenditure  of  funds  for  their  protection. 


Riverview/Corydon  Cemetery 

The  National  Register  eligibility  of  this  site  must  be  formally  determined 
through  coordination  with  the  Pennsylvania  SHPO.  The  association  with 
Cornplanter  may  give  it  associative  significance  under  National  Register  Crite¬ 
ria  B  (historic  person).  The  cemetery  must  be  determined  eligible  for  the 
National  Register  to  warrant  the  long-term  management  or  mitigation  of 
adverse  effect  required  by  law.  If  there  should  be  disagreement  between  the 
lead  Federal  agency  (Forest  Service  or  Corps  of  Engineers)  and  the  SHPO 
over  the  site’s  eligibility,  a  request  for  a  formal  determination  of  eligibility 
should  be  sent  to  the  Keeper  of  the  National  Register  to  resolve  this 
disagreement. 

Regarding  the  legal  responsibility  for  mitigation  of  the  adverse  effect 
caused  by  the  operation  of  the  reservoir,  Corps  Regulation  ER  1130-2-438 
(paragraph  7f)  provides  this  guidance: 

“On  lands  held  in  less  than  fee  by  the  Federal  Government  under  Corps  of 
Engineers  jurisdiction,  the  District  Commander  has  the  same  responsibility  for 
historic  properties  whenever  activities  generated  by  the  Corps  will  have  an 
adverse  impact  on  those  properties.  If  Corps  action  will  impact  the  property, 
the  Corps  is  empowered  to  acquire  necessary  real  estate  interests  to  enable  it 
to  carry  out  the  intent  of  Congress  in  mitigating  adverse  impacts  to  historic 
properties  resulting  from  Corps  activities.” 

The  authors’  interpretation  of  this  regulation  is  that  if  the  Corps’  utilization  of 
its  flowage  easement  is  adversely  affecting  a  National  Register  eligible  ceme¬ 
tery,  the  Corps  is  responsible  for  acquiring  a  real  estate  interest  and  paying 
the  costs  of  mitigation.  Since  the  land  being  affected  is  already  owned  by  the 
Forest  Service,  acquisition  of  the  real  estate  interest  necessary  to  carry  out  a 
mitigation  plan  should  not  be  a  problem.  The  cost  of  protecting  the  site  is  a 
serious  concern.  The  site  protection  plans  discussed  by  Hollis  Allen  may 
represent  a  possible  short-term  solution.  The  long-term  solution  could  be 
found  in  one  of  the  alternatives  presented  in  Appendix  B  with  the  caveat  that 
such  plans  may  be  even  more  expensive  to  construct  in  today’s  economy. 

It  should  also  be  noted  that  the  simple  periodic  relocation  of  graves  away 
from  the  eroding  edge  of  the  cemetery,  as  suggested  by  members  of  the  Pitts¬ 
burgh  District  staff  during  the  WES  team’s  visit,  could  be  regarded  by  the 
SHPO  as  an  adverse  effect  requiring  mitigation  through  the  preparation  of  a 
case  study  dealing  with  the  historic  significance  and  use  of  the  cemetery. 
However,  this  might  be  a  far  less  expensive  option  than  a  long-term  engineer¬ 
ing  solution  to  the  continuing  erosion  problem. 
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The  Red  Bridge  Sites  (03-338A,B  and  03-339) 

The  proposal  now  being  studied  by  the  Pittsburgh  District  to  enclose  the 
area  in  a  “sub-impoundment”  for  various  natural  resource  management  objec¬ 
tives  has  promise  of  providing  protection  of  the  area  from  erosion  as  well.  As 
noted  by  Dr.  Lawson  Smith,  the  “sub-impoundment”  would  result  in  some 
sedimentation  on  the  land  surface,  serving  to  protect  the  sites  in  the  area. 
Vegetative  site  protection  is  not  recommended  for  these  sites.  The  use  of 
geotextiles  or  some  form  of  armoring  of  these  sites  as  suggested  by  Hollis 
Allen  should  be  further  explored  after  a  formal  determination  of  their  eligibil¬ 
ity  has  been  made  by  the  Corps  and  SHPO. 


The  Steamburg  Sites  (C-30CA1 5,1 6,1 7,35,  and  36) 

These  sites  are  all  located  on  the  Seneca  Nation  reservation  and  have  never 
been  formally  evaluated  for  their  National  Register  status.  If  they  are  ever 
determined  eligible  by  the  Pennsylvania  SHPO,  the  same  mitigation  responsi¬ 
bility  described  in  ER  1130-2-438  paragraph  7f  would  descend  on  the  Corps 
of  Engineers’  Pittsburgh  District  since  it  is  the  Corps’  flowage  easement  that 
is  adversely  affecting  these  sites.  Acquiring  “sufficient  real  estate  interest”  in 
order  to  conduct  any  form  of  mitigation  will  be  a  major  problem,  given  the 
friction  that  exists  between  the  Seneca  and  the  Corps.  Short-term,  these 
authors  recommend  that  the  Forest  Service  archaeologists  provide  technical 
support  to  the  Seneca’s  own  archaeologist,  Dr.  Robert  Dean,  in  evaluating  the 
integrity  of  these  sites  and  the  preparation  of  a  monitoring  plan.  Regarding 
their  long-term  protection,  erosion  along  the  shoreline  of  these  sites  should 
involve  both  a  winter  and  a  summer  solution.  The  winter  solution  would 
protect  the  eroding  streambank  from  ice,  waves,  and  streamflow.  The  sum¬ 
mer  solution  would  protect  the  site’s  surface  from  waves  and  currents. 
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1 1  Conclusions 


This  second  technical  report  for  the  EIRP  work  unit  on  drawdown  impacts 
has  concentrated  on  identifying  techniques  for  the  effective  management  of 
historic  properties  in  reservoir  drawdown  zones.  Management  techniques 
have  been  identified  through  ongoing  WES  projects  for  Corps  Districts  nation¬ 
wide  and  from  one  of  the  author’s  1995  field  visits  to  nine  COE  reservoirs. 
Three  case  studies  from  the  Ohio  River  Division  have  been  presented  to  illus¬ 
trate  the  range  and  complexity  of  management  problems  now  being  encoun¬ 
tered  in  the  field.  The  case  studies  have  also  provided  an  opportunity  to  show 
how  the  management  techniques  discussed  in  the  first  portion  of  the  report 
might  actually  be  implemented. 

Regulation  36  CFR  800  has  provided  the  general  organizational  framework 
for  the  management  approach  taken  here.  The  identification  of  all  historic 
properties  (through  a  process  of  site  evaluation)  that  might  be  present  in  a 
reservoir’s  drawdown  zone  is  a  critical  first  step.  This  process  of  evaluation 
is  analogous  to  applying  the  criteria  of  eligibility  to  affected  sites  during  the 
planning  stages  of  a  new  construction  project.  In  this  report  and  in  the  first 
technical  report  for  the  work  unit  (Dunn  1996:6),  it  has  been  argued  that 
operational  drawdowns  should  be  regarded  as  “Federal  undertakings”  subject 
to  the  Section  106  (National  Historic  Preservation  Act)  process  and  its  imple¬ 
menting  regulation  36  CFR  800. 

It  has  been  proposed  that  traditional  site  testing  as  an  evaluation  technique 
should  be  supplemented,  or  even  supplanted  in  some  cases,  by  a  variety  of 
available  site  evaluation  techniques.  In  the  complex  process  of  determining 
site  significance,  the  use  of  remotely  sensed  images,  aerial  photography, 
geophysical  techniques,  and  GIS  is  not  only  recommended  but  rapidly  becom¬ 
ing  professionally  mandated. 

Assessing  the  impacts  to  identified  historic  properties  corresponds  very 
well  to  the  application  of  the  criteria  of  effect  in  the  Section  106  process.  It 
has  been  shown  that  a  detailed  geormorphic  assessment  of  the  altered  fluvial 
system  that  is  the  man-made  reservoir  is  essential  to  planning  effective  coun¬ 
termeasures.  The  assessment  of  human  impacts  to  eroding  historic  properties 
goes  hand  in  hand  with  that  geomorphic  assessment.  When  eroding  sites  are 
effectively  protected,  vandalism  also  declines. 
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The  mitigation  of  the  adverse  effects  of  cyclic  inundation  and  exposure  is 
the  most  critical  and  expensive  step  in  the  management  process.  The  Corps  is 
required  by  law  and  regulation  to  prevent,  ameliorate,  or  mitigate  the  adverse 
effects  of  reservoir  operations  on  identified  historic  properties.  Site  protection 
technology  is  rapidly  evolving,  and  the  conclusions  of  the  National  Reser¬ 
vation  Inundation  Study  20  years  ago  that  data  recovery  should  be  the  pre¬ 
ferred  treatment  of  sites  in  the  drawdown  zone  are  no  longer  valid  in  all 
cases.  At  the  same  time,  site  protection  projects  will  very  often  include  a  data 
recovery  component.  In  the  approach  taken  here,  they  should  be  regarded  as 
equal  partners.  For  some  sites,  data  recovery  will  take  a  larger  share  of  the 
mitigation  project  budget  than  site  protection. 

Regarding  the  long-term  management  of  historic  properties,  the  creation  of 
a  Historic  Properties  Management  Plan  has  been  shown  to  be  not  only  a 
Corps  regulatory  requirement  but  a  crucial  tool  for  good  management.  It  has 
been  argued  in  this  report  that  the  creation  of  a  detailed  Drawdown  Zone 
Protection  Plan  is  an  appropriate  and  necessary  component  of  a  good  HPMP. 
The  preparation  of  a  Cultural  Resources  Monitoring  Plan,  incorporating  an 
analytical  geomorphic  model  of  erosion  rates  and  processes  for  a  given  reser¬ 
voir,  is  another  recommended  technique  for  effective  management.  This  kind 
of  long-term  monitoring  plan  is  best  integrated  into  a  GIS. 

Specific  recommendations  for  counteracting  the  continuing  problem  of 
vandalism  of  historic  properties  include  the  following:  additional  manpower 
for  patrols  either  through  increased  FTE  or  by  contracts;  improved  training 
for  cultural  resource  coordinators,  training  of  all  rangers  in  ARPA  law 
enforcement,  the  use  of  warning  signs  not  immediately  adjacent  to  archae¬ 
ological  sites  but  in  heavily  used  areas;  the  use  of  electronic  surveillance 
technology  at  threatened  sites,  and  a  greater  emphasis  on  the  interpretation 
of  historic  properties  to  the  public. 

The  case  studies  at  Barren  River  Lake,  Bluestone  Lake,  and  Allegheny 
Reservoir  have  demonstrated  that  historic  properties  in  reservoir  drawdown 
zones  will  continue  to  challenge  both  the  Corps  as  a  corporate  entity  and 
individual  cultural  resource  managers.  The  protection  of  these  significant  sites 
and  their  information  potential,  both  for  the  scientific  community  and  the 
general  public  through  their  interpretation,  is  a  worthy  but  extremely  difficult 
task. 

With  the  exception  of  the  Jewell  Mound  site  at  Barren  River  Lake,  which 
now  would  benefit  most  from  an  intensive  archaeological  data  recovery  pro¬ 
ject,  all  the  sites  discussed  in  these  case  studies  are  potential  candidates  for 
site  protection.  Many  of  these  sites  can  be  protected  at  relatively  low  cost 
through  bioengineering  approaches.  A  few  sites  (e.g.,  the  Riverview/Corydon 
Cemetery  at  Allegheny  Reservoir)  will  require  a  substantial  financial  commit¬ 
ment  to  ensure  their  long-term  survival.  In  most  cases,  some  data  recovery 
will  be  necessary  even  when  the  primary  goal  is  protection  of  the  site.  In  all 
cases,  future  monitoring  and  the  implementation  of  an  HPMP  that  specifically 
addresses  drawdown  impacts  will  be  necessary  to  meet  the  challenge  of 
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stewardship  that  has  been  given  to  the  Corps  by  the  National  Historic  Pres¬ 
ervation  Act.  But,  as  noted  in  Dunn  (1996:29),  “the  author  is  confident  that 
the  Corps’  response  to  legally  responsible  and  scientifically  sound  manage¬ 
ment  recommendations  for  historic  properties  in  reservoir  drawdown  zones 
will  be  ‘Essayons,’  Let  us  try!” 


Chapter  1 1 


Conclusions 


109 


References 


Allen,  H.  H.  (1991).  “Biotechnical  shoreline  stabilization:  Update  report.” 
Wildlife  Resource  Notes  Information  Exchange  Bulletin.  C.  O.  Martin, 
ed.,  Vol.  9,  No.  1,  U.S.  Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

Allen,  H.  H.,  and  Klimas,  C.  V.  (1986).  “Reservoir  shoreline  revegetation 
guidelines,”  Technical  Report  E-86-13,  U.S.  Army  Engineer  Waterways 
Experiment  Station,  Vicksburg,  MS. 

Applegarth,  J.  D.,  Adovasio,  J.  M.,  and  Donahue,  J.  (1978).  “46SU3 
Revisited,”  Pennsylvania  Archaeologist  48,  Special  Issue  No.  1. 

Bennett,  W.  J.,  Isenberger,  W.,  Blakeley,  J.,  and  Northrip,  J.  (1996).  A  pilot 
study  for  database  development  for  Euro-American  cultural  resources:  Fort 
Leonard  Wood,  Missouri.  Report  by  Archeological  Assessments,  Inc.,  for 
the  U.S.  Army  Engineer  Waterways  Experiment  Station  under  Contract 
DACA39-95-K-0044.  Prepared  for  U.S.  Army  Engineer  Center  and 
Fort  Leonard  Wood  (ATZT-DPW-EE),  Fort  Leonard  Wood,  Missouri. 

Briuer,  F.  L.  (1994).  “Geophysical  investigations  of  the  project  area  and  geo¬ 
graphic  information  system  report.”  Survey  and  evaluation  of  historical 
and  archaeological  resources  at  the  former  United  States  Coast  Guard 
Station,  City  of  Gloucester,  Camden  County,  New  Jersey.  Report  for 
United  States  Coast  Guard  Maintenance  and  Logistics  Command  Atlantic. 
Prepared  by  U.S.  Army  Engineer  Waterways  Experiment  Station,  Vicks¬ 
burg,  MS,  and  The  Cultural  Resource  Group,  Louis  Berger  &  Associates, 
Inc.,  East  Orange,  NJ. 

Briuer,  F.  L.,  and  Mathers,  C.  (1996).  “Trends  and  patterns  in  cultural 
resource  significance:  An  historical  perspective  and  annotated  bibliogra¬ 
phy,”  IWR  Report  96-EL- 1,  U.S.  Army  Engineer  Waterways  Experiment 
Station,  Vicksburg,  MS. 

Corcoran,  M.  K.  (1995).  “Geographic  information  system  operating  manual 
for  Dworshak  Reservoir,”  Geotechnical  Laboratory,  U.S.  Army  Engineer 
Waterways  Experiment  Station,  Vicksburg,  MS. 


110 


References 


Cocoran,  M.  K.,  Smith,  L.  M.,  and  Nickens,  P.  R.  (1996).  ’’Development  of 
a  geomorphology  based  framework  for  cultural  resources  management, 
Dworshak  Lake,  Idaho,”  Report  submitted  to  U.S.  Army  Engineer  Dis¬ 
tricts,  Walla  Walla  and  Portland,  by  the  Geotechnical  Laboratory, 

U.S.  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  MS. 

Dancey,  W.  S.  (1981).  Archaeological  field  methods:  An  introduction. 
Burgess  Publishing  Company,  Minneapolis,  MN. 

Dunn,  R.  A.  (1991).  “The  Greer  Mound  project:  Achieving  site  preservation 
within  a  Federal  bureaucracy.”  Perspectives  on  archaeological  site  pro¬ 
tection  and  preservation.  P.  R.  Nickens,  ed.,  Technical  Report  EL-91-6, 
U.S.  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  MS. 

_ .  (1996).  “Impacts  to  historic  properties  in  drawdown  zones  at 

Corps  of  Engineers  Reservoirs,”  Technical  Report  EL-96-7,  U.S.  Army 
Engineer  Waterways  Experiment  Station,  Vicksburg,  MS. 

Dunn,  R.  A.,  Mathers,  W.  C.,  and  Briuer,  F.  L.  (1996).  “Introduction:  The 
use  of  GIS  in  managing  cultural  resources  and  evaluating  archaeological 
significance.  ”  A  pilot  study  for  database  development  for  Euro-American 
cultural  resources:  Fort  Leonard  Wood,  Missouri.  Report  by  Archeologi¬ 
cal  Assessments,  Inc.,  for  the  U.S.  Army  Engineer  Waterways  Experiment 
Station  under  Contract  DACA39-95-K-0044.  Prepared  for  U.S.  Army 
Engineer  Center  and  Fort  Leonard  Wood  (ATZT-DPW-EE),  Fort  Leonard 
Wood,  Missouri. 

Gramann,  J.  H.  (1991).  “Evaluation  and  control  of  human-caused  impacts  to 
cultural  resources,”  Paper  presented  at  the  Archeological  Site  Protection 
and  Preservation  Workshop,  12-16  August  1991,  Pierre,  South  Dakota. 

Hoag,  J.  C.,  Short,  H.,  and  Green,  W.  (1993).  “Planting  techniques  for 
vegetating  shorelines  and  riparian  areas.”  Proceedings,  U.S.  Army  Corps 
of  Engineers  workshop  on  reservoir  shoreline  erosion:  A  national  problem, 
26-30  October  1992,  McAlester,  OK.  H.  H.  Allen  and  J.  L.  Tingle,  ed., 
114-124. 

Knutson,  P.  L.,  Allen,  H.  H.,  and  Webb,  J.  W.  (1990).  “Guidelines  for 
vegetative  erosion  control  on  wave-impacted  coastal  dredged  material 
sites,”  Technical  Report  D-90-13,  U.S.  Army  Engineer  Waterways  Experi¬ 
ment  Station,  Vicksburg,  MS. 

Lenihan,  D.  J.,  Carrell,  T.  L.,  Fosberg,  S.,  Murphy,  L.,  Rayl,  S.  L.,  and 
Ware,  J.  A.  (1981).  The  Final  Report  of  the  National  Reservoir  Inunda¬ 
tion  Study,  Volumes  I  and  II.  U.S.  Department  of  the  Interior,  National 
Park  Service,  Southwest  Regional  Office,  Santa  Fe,  Mexico. 


References 


111 


Mathewson,  C.  C.  (1989).  “Logic-based  qualitative  site  decay  model  for  the 
preservation  of  archeological  sites.”  Interdisciplinary  workshop  on  the 
physical-chemical-biological  processes  affecting  archaeological  sites. 

C.  C.  Mathewson,  ed.,  Contract  Report  EL-89-1,  U.S.  Army  Engineer 
Waterways  Experiment  Station,  Vicksburg,  MS. 

Miller,  D.  E.  (1992).  Land  and  Water  July /August  1992,  12-14. 

Propst,  D.  B.,  and  Roggenbuck,  J.  W.  (1981).  “A  guide  to  cultural  and  envi¬ 
ronmental  interpretation  in  the  U.S.  Army  Corps  of  Engineers,”  Instruc¬ 
tion  Report  R-81-1,  Prepared  for  Office,  Chief  of  Engineers,  U.S.  Army, 
Washington,  DC. 

Renfrew,  C.,  and  Bahn,  P.  (1991).  Archaeology:  Theories,  methods,  and 
practice.  Thames  and  Hudson,  Inc.,  New  York. 

Roseboom,  D.,  Hill,  T.,  Rodsater,  J.,  Duong,  L.,  and  Beardsley,  J.  (1995). 
“Installation  and  monitoring  of  Willow  Post  bank  stabilization  enhance¬ 
ments,”  Unpublished  Contract  Report,  U.S.  Army  Engineer  Waterways 
Experiment  Station,  Vicksburg,  MS. 

Shields,  D.,Jr.  (1991).  “Environmental  engineering  features  for  site  protec¬ 
tion  projects,”  Paper  presented  at  the  Archeological  Site  Protection  and 
Preservation  Workshop,  12-16  August  1991,  Pierre,  South  Dakota. 

Smith,  S.  D.  (1993).  “Made  it  in  the  timber:  A  historic  overview  of  the 
Fort  Leonard  Wood  Region,  1800-1940,”  Report  for  the  U.S.  Army  Corps 
of  Engineers,  Kansas  City  District  Under  Contract  DACA41-91-D-0016, 
Midwestern  Archaeological  Research  Center,  Illinois  State  University, 
Normal,  IL. 

Solecki,  R.  S.  (1949).  “An  archaeological  survey  of  two  river  basins  in  West 
Virginia,”  West  Virginia  History  10(4),  319-432. 

Thorne,  R.  M.  (1988).  “Guidelines  for  the  organization  of  archaeological  site 
stabilization  projects— A  modeled  approach,”  Technical  Bulletin, 

U.S.  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  MS. 

_ .  (1991).  “Sources  of  technical  information  to  support 

archaeological  site  stabilization  projects,”  National  Clearinghouse  for 
Archaeological  Site  Stabilization,  University  of  Mississippi,  University, 

MS. 


_ .  (1995).  Bibliography:  In-place  archaeological  site  conservation 

and  stabilization.  National  Clearinghouse  for  Archaeological  Site  Stabili¬ 
zation,  Center  for  Archaeological  Research,  University  of  Mississippi, 
University,  MS. 


Vander  Stoep,  G.  A.,  and  Gramann,  J.  H.  (1987).  “The  effects  of  verbal 
appeals  and  incentives  on  depreciative  behavior  among  youthful  park  visi¬ 
tors,”  Journal  of  Leisure  Research  19(2)  69-83. 


References 


113 


Appendix  A 

Geomorphology  Data  Sheets 
and  Site  Sketches 


Appendix  A  Geomorphology  Data  Sheets  and  Site  Sketches 


A2 


RESERVOIR  SHORELINE  EROSION  SITE  VISIT 
GEOMORPHOLOGY  DATA  SHEET 

project  3&rr&s,  gfyer  trkservo  ir  site 

LOCATION _ _ _ DATE_  z  fa  fat, 

OBSERVERS  Dunn  Allen.  Tautor.  Bader,  drabtf ■  Snu’-f’h _ 

POOL  ELEVATIONS:  Summer  SSt.  Winter  S2S  Maximum  SB 3  Current  S2(e 
WEATHER  CONDITIONS  PC  COOt,  bWe  flO  p red' p. 

LANDSCAPE/LANDFORM  jfoper  terrace*  Oil  pOlUt _ 

SHOREFACE:  Width  ^  lo  '  Slope  ^  (aO  '  Materials  ‘gkeketj _ 


EROSIONAL  PROCESSES _ _ 

MASS  FAILURE:  (gock  FallffSlide?  Flow;  Soil(®(Sl^>  Flow. 

FLUID  SHEAR:  Overland  Flow-Sheet,  Rill,  Channel;  Reservoir  Current., 

WAVES:  Breafchfe.  Swas'fD  Circulation;  BdSfSenerate^l  Fetch 

ICE^Elucking,  Gouging,  Battering ... ^ _ _ — - — - - 

£&IN  SPLASff,  PIPING,  WIND,  E@ZE/THA^,(gHEMICAL  WEATHERINCp 

DEPOSITIONAL  PROCESSES 
COLUVIATION 
FLUVIAL 
LACUSTRINE 
ICE 

OTHER  SITE  DESTRUCTIONAL  PROCESSES  fre^Uej^  Qsffeo/mf, _ 


VEGETATION 


fJou 


e  oq 


•shore-pace 


COMMENTS  (LdectlAPr 

/A, -57  'b )  strata  oP  fatUt*  bedded 

■aud  nay  Mb 

’a  dead//*)  at /'sfic  ter  rater. 

f  C 

j  d  J 

6ee  cddachec!  sketch . 

- - - 
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RESERVOIR  SHORELINE  EROSION  SITE  VISIT 
GEOMORPHOLOGY  DATA  SHEET 


PROJECT 


f&zervoi'i' 


site 


LOCATION _ DATE  Z/ZOnb _ 

observers  Pum,  Tho/on  Bzd&'i  Crabfre,  5W///7 


t  ■  v  /  / 

POOL  ELEVATIONS:  Summer  5*5" 2  Winter  Maximum  5*8  S'  Current  5*2^? 

WEATHER  CONDITIONS  P& ,  W%rMj  (?T6S&Q  j  hO  _ 

LANDSCAPE/LANDFQRM  Tflt'n.  4±(vWa]_  jerjrQC^  tM  '| 5tdU 

SHOREFACE:  Width  "fc  t4o  '  Slope  ^2*  Materials  €h&(e 

■rr&k wi &+ 1-/4 .  x<b£bk bib "  l  tv \e6  _ 


<■>  / 

EROSIONAL  PROCESSES 

MASS  FAILURE:  Rock  Fall,  Slide,  Flow;  Soil  Fall,  Slide,  Flow. 

FLUID  SHEAR:  Overland ^^^SheetTRill,  Channel;  Reservoir  Current. 
WAVES^S^akingDcSwash^ffSulation^  Boat  Generated.  Fetch  ^  A57 

ICE:  Plucking.  Gouging,  Battering  _ _ _ _ _ 

RAlffSPLASg,  PIPING,  WIND,  FRl^E/THA^, (CHEMICAL  WEATHERING? 

DEPOSITIONAL  PROCESSES 
COLUVIATION 
FLUVIAL-^ 
cLACUSTRINQ 
ICE 

OTHER  SITE  DESTRUCTIONAL  PROCESSES  6ol{eoA/U*t _ 


VEGETATION  A fOb&  ShoreJftCd,  Top  &A  lk  Wtttfao 
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&A\ZKt=U  i?i:vs.(2  v&$&\zvo\tz  v  -snas  ts-dL  - 

Z/zo/Zb 
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RESERVOIR  SHORELINE  EROSION  SITE  VISIT 
GEOMORPHOLOGY  DATA  SHEET 

project  Barren  gHgr  Ife&n/oiV _ site 

LOCATION _ DATE_ 

observers  Oum i,  Atl&\.  Tau/e^  ggdfer.  dmlHi _ 

POOL  ELEVATIONS:  Summer  SS2.  Winter  Maximum  Current  S'LCe 


weather  conditions  Clear,  warw ,  breew,  ho  prs&'p, 

-7  0  ' 

LANDSCAPE/LANDFORM  filoo^pfs  lk _ 


SHOREFACE:  Width  /ZOo'  Slope  o  Materials  t\ed  allovi 'UH4 


EROSIONAL  PROCESSES 

MASS  FAILURE:  Rock  Fall.  Slide,  Flow;  SoifFalD Sfide?  Flow. 

FLUID  SHEARfQverland  Flow-Sheet^Rill,  ChannelCEeservoir  Currents 
WAVES:  Breaking,  Swash,  Circulation;  Boat  Generated.  Fetch" 

ICE:  Plucking,  Gouging,  Battering _ __ _ __ _  _ _ 

CE%IN  SPLASg)  PIPING,  WINOrlRREEZE/THAWyeHEMIGAL  WEATHERlNG^i 

DEPOSITIONAL  PROCESSES 
COLUVIATION 

CEUJV^Jp 

uacIjstriHb 

ICE 

OTHER  SITE  DESTRUCTIONAL  PROCESSES 


VEGETATION  AA#,*.  pm  *f 


COMMENTS  OtMe^  <<g dun’isiA 
fnet  et-OS  t'rxA  at  ?rZ-fezt,  J  ^  ^ 


A6 
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RESERVOIR  SHORELINE  EROSION  SITE  VISIT 
GEOMORPHOLOGY  DATA  SHEET 


project  l&sentci'r  ,  WV _ site  4G  3 _ 

LOCATION _ _ DATE  g/g/fo> _ 

OBSERVERS  g.  Taster  ,  c>,  & ,  Masters  fr\  L , &*i, /A 

POOL  ELEVATIONS:  Summer  1410'  Winter  WOfe'  Maximum  / 4^5"  Current  I4-Q&/ 


WEATHER  CONDITIONS  /^,  ^  l/Y/hJey _ 

LANDSCAPE/LANDFORM  FfoodeJ  /ow^erraee.  n±  ^lluvishralfe^  <?/ 
4h^  (4e iv  /€/'t/g/-r _ _ _ _ 


SHOREFACE:  Width  ^300'  Slopes  /  */  Materials  ^//t4  ^c3t'66ibua/ 

h-M-et-c-P  <5£r<3*u'cs] 

EROSIONAL  PROCESSES 

MASS  FAILURE:  Rock  Fall,  Slide,  Flow;  Soil/Fallj Slide,  Flow. 

FLUID  SHEAR:  Overland  Flow^SEeeh  Rill,  Channel  Reservoir  Current 

WAVES :  (Bfeakm>.C??wasR)  Circulation:^d;loatlienerateai  Fetch _ 

ICE:  Plucking,  Gouging,  Battering  _ _ _ 

^-RAIKT  SPLASltl  PIPING, <55u|p$RgEZE/THA\$  CHEMICAL  WEATHERING 


DEPOSITIONAL  PROCESSES 
COLUVIATION 
^FLUVIALa 
LACUSTRINE 
ICE 

OTHER  SITE  DESTRUCTIONAL  PROCESSES  (jur/Uct- 

pl&Purpa  A  'c*^~ _ 


VEGETATION  Ths&'Z  cw_  r/a-C£-  1 1  'S  ,  fe&nz  £>i^~ 

<Shp  d ?pf_  p>o  <  A  / _ 


COMMENTS  2~  4  /ed/  <?nxfed -fiou^ 

61&.  4ifS^t'i4a  htt'st’ir  c2/cr5>6£/T?<?f  ~GC±  $tf£- , 

depo5i4i'ei^ Q££ur~i'i«<2>  ■&£)  cP  p/oo^g,  t*S<£ 4  <sr eg t'cx\. , 


‘bee.  <34p3.ep^<J  4. 
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RESERVOIR  SHORELINE  EROSION  SITE  VISIT 
GEOMORPHOLOGY  DATA  SHEET 


I&iervoir 


LOCATION 


DATE  3/& 


OBSERVERS  Oliia^)  !-i  B  .factor  B,  ytaifouiSkt',  _ 

POOL  ELEVATIONS:  Summer  !4lo'  Winter  WOb'  Maximum  I4f5f  Current  )40fe/ 

WEATHER  CONDITIONS  P&  .  &>oi  (jjOjSjEl _ 

LANDSCAPE/LANDFORM  Upper  Jerrscz-  /k  //eto  fr'ver  ^ttovilal  Yafft 

SHOREFACE:  Width  *£500^  Slope  <T  le/o  Materials  ^i(b\  _ 


EROSIONAL  PROCESSES 

MASS  FAILURE:  Rock  Fall,  Slide,  Flow;  Soil  Fall,  Slide,  Flow. 

FLUID  SHEAR:  (Overland  Flow-Sheet,  RiH)  Channel;  Reservoir  Current. 

WAVES:  Breaking,  Swash,  Circulation;  Boat  Generated.  Fetch _ 

ICE:  Plucking  Gouging,  Battering _ 

(t^AIN  SPLASH)  PIPING,  CWJN^^EEZE/THAW)  CHEMICAL  WEATHERING 

DEPOSITIONAL  PROCESSES 
COLUVIATION 

LACUSTRINE 

ICE 

OTHER  SITE  DESTRUCTIONAL  PROCESSES  P&&M±auiCZL  &L  3Art'<ztA  f-faraJ 
7?n?d  ££%&£  i (p/ocot  <lo  (Jccji  in  ■ _ 


VEGETATION  SotH  f ) 


COMMENTS  'SfYetj/  Ct±\  <?P_  43«JtJ<rt£  GCfurreJ- 

^unjAj*  o-P  7k  £c>±_  yegaweM  wpsc-hd 

t4^  reZe-rvot'r  ,  ev.^e.ry^ ppsiibfij  durtU^  _ 


zbed  -£ic&/zfa  _ 
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^rife  4&-S61-2.2,  3/6/^ 
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:5/t4s  gKpen'&istctM^  t'uu-&uj’<3j-i'w ,  ipurft^.  Ja^td(s  -fi,food ,  iy  J?  3  <2«*y  d~ 

/ ^rP6£&Zx?-$<i  hi'o/urf>3dicrp\  p/b(o/M*p. 


RESERVOIR  SHORELINE  EROSION  SITE  VISIT 
GEOMORPHOLOGY  DATA  SHEET 


project  ig  fck.4ervot'r.  (W  site  2/) _ 

location  drtmit?  3oHmi± _ date  s/bfab _ 

OBSERVERS  B.Tsubt-^  3.  Ma</ou>lh\  L^jM _ 

POOL  ELEVATIONS:  Summer  14-Ip'  Winter  l40j> f  Maximum  144$ Current  t4-0te  ' 

WEATHER  CONDITIONS  PC .  <?Qto/ ,  tr€CZ*y _ 

LANDSCAPE/LANDFORM  L/pper -ferrate  fa\ier  stfovtat 

SHOREFACE:  Width  Slope  <  {%  Materials  _ 


EROSIONAL  PROCESSES 

MASS  FAILURE:  Rock  Fall,  Slide,  Flow;  Soil  Fall,  Slide,  Flow. 

FLUID  SHEAR:  Overland  Flow-Sheet,  RilT)  Channel;  Reservoir  Current. 

WAVES:  Breaking,  Swash,  Circulation;  Boat  Generated.  Fetch _ 

ICE:  Plucking.  Gouging,  Battering  _ 

('‘rain  splasB)  piping<win5)  (£reeze/tha\$  CHEMICAL  WEATHERING 

DEPOSITIONAL  PROCESSES 
COLUVIATION 

(pluviaD 

LACUSTRINE 

ICE 

OTHER  SITE  DESTRUCTIONAL  PROCESSES  V& {urbat+cc^ 


VEGETATION  dort i 


comments  v^i  ^I'nttYsr  {o 

^CMaC  dzpoiif-t'ow  4c»  tA 


\ui/sr_  7j£  '^U'Z2. . 


t^o±Lt£gw.  \ _ 

/’<,  friore*-  lAarn>tJb  -H^a^  "S€-Zz, 


'food,  but  /&.$£>  ¥feaj\  4l-€d-27: 


2 


Appendix  A  Geomorphology  Data  Sheets  and  Site  Sketches 


RESERVOIR  SHORELINE  EROSION  SITE  VISIT 
GEOMORPHOLOGY  DATA  SHEET 

project  j^ervofjrj _ site  R'verVi'titi/Corqdou^ 

LOCATION _ DATE_  -g/V/% 

OBSERVERS  E  g/fej/kr  _ _ 

POOL  ELEVATIONS:  Summer  122$/ Winter  YZOCj Maximum  Current  1300  [ 

WEATHER  CONDITIONS  F&'C  /<£3r;  Cooj_  C  50$  f)  t7Q  'p, _ 

LANDSCAPE/LANDFORM  Oocft/^BSh  Oh  V<z/f&A  U)<3 !/ 


SHOREFACE:  Width  Z'TP'  Slope  <<$4.  Materials  f&Ond&l 
S&vjaL  o\/(*r-  Paldozoi'c  ’ZSnd  5h>m 


EROSIONAL  PROCESSES 

MASS  FAILURE:  Rock  Fall,  Slide,  Flow;  Soil (FaTD^iide^  Flow. 

FLUID  SHEAR:  (Overland  Flow-Shee$,  Rill,  Channel;  Reservoir  Current. 

WAVF.S-  /Brgalciftp.  .Swash,  Circulation;  Boat  Generated.  Fetch  5^  h&fe^ 

ICE:  Plucking.  <Gohgin^^Batterini  _ _ 

R^J?TSPLAS^  PIPING,  WIND,  gREEZE/THA^l,  CHEMICAL  WEATHERING 


DEPOSITIONAL  PROCESSES 
COLUVIATION 
FLUVIAL 
LACUSTRINE 
ICE 

OTHER  SITE  DESTRUCTIONAL  PROCESSES  CJOlkd^L 


VEGETATION  tfered *5 firu t> 6  sbov^  $HMto€rpOOl, 

-Soil  has  lew  iMd<dure.,  l/^p  _ 


comments  Bluff-  fisee  of  affeBors  fa  be- 

F&t&gi'i*# .  CoH^Lauusna-h'-  r^piidk^  cdwwted  f>Q\  C3rt?Q/i3-f&> 

F^e.-hlh-  ftvu*.  lfk§L  -fu.€.  /’5  >  Wi(<S6  ~  3f?pt-p Yt'u-tZ  /q 

Ua(e.  ■fi'obu  -fn-'cf  MY/.  u 

See  a+f&cheeJ  $kedche<  fz) 


Appendix  A  Geomorphology  Data  Sheets  and  Site  Sketches 


A1 


RESERVOIR  SHORELINE  EROSION  SITE  VISIT 
GEOMORPHOLOGY  DATA  SHEET 


project  Allegheny  t<k$en/oiV _ site  hJ-eh-e 

LOCATION _ DATE_  3//2  fat, 

observers  Vn*yi  A)litA  Taufor,  la»H  ,  kgvhiki.  6j£,UiPZ,  Limiih 


f&zervot'h' 


■*  *  V  I  -/ ' 

POOL  ELEVATIONS:  Summer  /3Z6  Winter  J300_  Maximum  Current  1300 

WEATHER  CONDITIONS  Cfe&r.  6oo(  (40k)  }  IMP  iPre&t'p, _ 

landscape/landform  Tributary  / food plain  {&%4r&z/i‘w  -fo 

'l/wfmn i  [Zeiervdir  ^  _  _  g~~ 


SHOREFACE:  ^fidth ^  400_ '  Slope  +  Materials  jra-l'Mtd af/pVtUM, 


EROSIONAL  PROCESSES 

MASS  FAILURE:  Rock  Fall.  Slide.  Flow:  Soil-Fall  Slide.  Flow. 

FLUID  SHEAR:  6verland  Flow-ShegI,Cl£llD(Channet?  Reservoir  Current. 

WAVES:  BfeakinfiSwasKb  QrctHatio^;  Boat  Generated.  Fetch  / M/'> 

ICEj_gInSlSL  Gouging,  Battering  ^ - - - ^  - - - - _ 

RglN  SPLASH1.  PIPING,  WIND,  EREEZE/THA^  CHEMICAL  WEATHERING) 

DEPOSITIONAL  PROCESSES 
COL1JVIATION 
CFLUVIAL^ 

CLACUSTRIND 

ICE 

OTHER  SITE  DESTRUCTIONAL  PROCESSES  Colfoc/m* 


VEGETATION  £e]_  4r<£)5‘$  Oft  UPP&T  *$hor&  -face  z' N8-'kr~ <3.1^ 

wes'-poof)  J  ' 


<£es  atfzthed  -Skzbc  h , 


A16 


Appendix  A  Geomorphology  Data  Sheets  and  Site  Sketches 


EROSIONAL  PROCESSES 

MASS  FAILURE:  Rock  Fall,  Slide,  Flow;  Soil  Fall,  Slide.  Elow. 

FLUID  SHEAR:  dJverland  Flow-Sheet)  Rill,  Channel : (^servoir~Curreni? 
WAVESlTBreaklSSwasIh  (Circulation;  Boat  Generated.  Fetch  VQKtd.6>(d 
ICE:  Plucking,  Gouging,  Battermg _ _ ^ 

(gAIN  SPLASH) PIPING,  WIND,  ^EEZE/THAW, (CHEMICAirWEATHERMD 

DEPOSITIONAL  PROCESSES 
COLUVIATION 
FLUVIAL 
(JACUSTRINE) 

ICE 

OTHER  SITE  DESTRUCTIONAL  PROCESSES  _ 


VEGETATION  s/ou(€. 
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f?ex>  ©Kip-<at=  <5,1  ,al-u=^.HcnY  ee£.  3/13 
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RESERVOIR  SHORELINE  EROSION  SITE  VISIT 
GEOMORPHOLOGY  DATA  SHEET 


project  ffez&wofr _ site  6-fex^bu^ 

LOCATION _ DATE  g/zs/f^ _ 

OBSERVERS  At  7^  (or,  Z.Wz f  >  P&gPlj 

POOL  ELEVATIONS:  Summer  /32  ft  Winter  Maximum  Current  /:?QQ 

WEATHER  CONDITIONS  l/V/W^,  dCof,  ttO  pre&f'p, _ 

LANDSCAPE/LANDFORM  P’/oodpl&fa  f  M>p  &T  8hJ  o£j^n/V_  I  'r 


SHOREFACE:  Width  ZoL  Slope  ^0°  Materials  C/suaOa f  4auidtA  t&tod; 

oMndh _ _ _ 


EROSIONAL  PROCESSES 

MASS  FAILURE:  Rock  Fall,  Slide,  Flow;  /Sml  FaflxSIidg)Flow. 
FLUID  SHEAR:  Overland  (Flow-Sheefo  Rill /Channel:  (Reservoir  Curreig. 
WAVES  ^Breaking)  Swash,  Circulation;  Boat  Generated.  Fetch 
ICE:cPluckina,  Gouging,  Batteri: 


RAIN  SPLASH, fPIPINg),  WIND,  f£EEZE/THA\\£>  CHEMICAL  WEATHERING 


DEPOSITIONAL  PROCESSES 
COLUVIATION 
FLUVIAL 
LACUSTRINE 
ICE 


OTHER  SITE  DESTRUCTIONAL  PROCESSES  Cpl/zcfedk 

rip&n'aiA  4-re£>  -  -thr-Duy-*. _  _  [ 


VEGETATION  aph  dum/>6 


COMMENTS  l£6  fe  a_  ma\  '#r  ptotezcofl 

t=(norlt>lftd  ~q£_  veHfcar  a&ire.-h'ow  deposits.  ^evera  ±rraJj3 


*>££,  attached  s/te.+cJi 
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US_ARMY  ENGINEER  DISTRICT,  PITTSBURGH 
C  PS  OF  ENGINEERS 
WILLIAM  S.  MOORHEAD  FEDERAL  BUILDING 
TOO  LIBERTY  AVENUE 

TTS3URGH,  PENNSYLVANIA  15?.?.? 

0et*6*r  16,  1987 


3e^0'l7-y 

^(D)W 


Hr*  Daw 14  Wright 
Forest  Supervisor 
AlUabaay  national  forest 
F.Q#  Box  6*7 

tfarrea,  Pennsylvania  1&J43 
Dear  tfr  *  Wright; 

Enclosed  Cor  yoar  review  I*  *»  engiaesrlag  study  conducted  oa  the  ero¬ 
sion  problem  at  the  Cor yd  on  Cemetery  at  Allegheny  Xesorvior.  This  study 
was  requested  Its  a  tetter  from  year  predecessor,  Hr*  Carpenter,  dated 
ftevember  17,  1936#  The  study  proposals  tour  alternative  tchewe*  Cor  atabi- 
lists#  the  shoreline  below  the  bluff  ot>  which  the  ceeetory  is  located*  All 
ac he**©*  involve  the  yUcneat  of  atone  riprap  to  absorb  wave  eaergy  and 
prevent  dispisce&isst  of  the  sands  and  gravel*  which  cowpesa  the  bluff, 
they  differ  ia  the  elevation  of  the  lower  limit  of  the  protection  and  la 
the  crest is*  or  omission  of  o  small  level  bore  which  may  ho  considered 
desirable.  The  estimated  coats  range  fee*  $394,005.00  to  $744,000*00. 

There  la  also  the  option  of  dealing  with  this  problat*  as  we  have  .is  the 
past*  This  mold  involve  ret  a  in  leg  the  axis ting  safeguard*  against  van* 
daliae  and  erosion  at  the  site  and  properly  relnterrlng  say  skeletal 
regains  that  way  beeocnc  exposed. 

Once  yoa  have  had  the  opportunity  to  review  this  study,  representatives 
of  the  forest  Service  nod  the  Corps  of  Sngleeer*  should  meet  to  discuss  the 
alternatives  presented  in  thin  letter*  the  Issues  of  responsibility  and 
funding  states  of  any  proposed  loag-Hterti  solatia*  have  yst  to  bt  addressed. 
Please  contact  Ms.  Elisa  Caravaglla,  *•  source  Manager  at  (Clonus  son*  when 
you  wish  to  arrange  a  meeting.  The  telephone  nwber  there  is  3l4-726-06hU 

Sincerely, 


Ceer^e  a*  filler,  Jr. 
Colonel,  Corps  of  Engineers 
hi  a  trict  Sag  i. near 


Enclosure 
Copies  Furnished; 

|/^iacua  Bow 

Upper  Allegheny  Area  Office 
Chief,  Engineering  Division 
Chief,  KD-G 
Chief,  PD 
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Pittsburgh  Engineering  Consultants,  Inc. 

2275  SWALLOW  HILL  ROAD;  BUILDING  400,  PITTSBURGH,  PA  15220 


(412)  276-8200 


July  8,  1987 


Mr.  Marshall  Fausbld,  P.E. 

Chief ,  Geotechnical  Branch 
U.S.  Army  Corps  of  Engineers 
Federal  Building,  Room  1926 
1000  Liberty  Avenue 
Pittsburgh,  PA.  15222 

Subject  :  Corydon  Cemetery  Erosion  Protection 

Allegheny  River  Reservoir  at  Willow  Bay 
Contract  No.  DACW59-86-D-0002 
Delivery  Order  No.  5 

Dear  Mr.  Fausold  : 

We  are  submitting  herein  four  (4)  copies  of  the  final 
conceptual  design  study  report  with  the  following  attachments 
for  the  captioned  project. 

1.  Project  Location  Maps  (2) 

2.  1983  and  1986  Project  Site  Plans  (Exhibits  A-l  &  A-2) 

3.  Sedimentation  Range  27  Profiles  Comparison 
between  1966,  1983  and  1986  Surveys 

4.  Typical  Sections  (5) 

5.  Determination  of  Stone  Protection  Requirement  (2) 

6.  Estimate  of  Quantities  (5) 

7.  Estimate  of  Construction  Cost  (2) 

The  comments  in  your  letter  of  June  15,  1987  and  at  our 
meeting  on  June  24,  1987  have  been  considered  and  addressed 
in  this  final  report. 

Site  Condition 

We  conducted  an  on-site  reconnaissance  on  March  18,  1987  with 
Mr.  Robert  Colq.,  your  Landscape  Architect  and  Ms.  Lisa 
Caravaglia,  your  Reservoir  Manager,  to  become  familiar  with 
the  subject  project  site  and  erosion  problem. 

Corydon  Cemetery  is  located  on  a  promontory  at  the  confluence 
of  the  Willow  Creek  embayment  with  the  main  bddy  of  Allegheny 
River  Reservoir.  It  is  exposed  to  wave  action  at  a  wide  range 
of  reservoir  elevations.  The  erosion  is  more  prominent  on  the 
southwest  side  than  on  the  south-east  side. 

The  material  of  the  streambank  area  is  primarily  composed  of 
medium  to  coarse  sand,  gravelly  sand  and  sandy  gravel.  We 
learned  from  your  office  that  no  test  borings  were  taken  at 
the  project  site  and  the  bedrock  may  be  assumed  to  be  very 
deep. 
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After  reviewing  your  furnished  materials,  the  comparison  of 
the  1983  and  1986  cross  section  surveys  and  particularly  the 
profile  for  sedimentation  monitoring  between  1966  and  1983, 
there  has  been  a  continued  loss  of  material  from  the  Corydon 
Cemetery  streambank.  The  most  severely  impacted  area  is 
between  Elevations  1325  and  1345.  Loss  below  Elevation  1318 
or  above  Elevatidn  1350  is  negligible. 

This  finding  is  supported  by  examination  of  your  furnished 
drawings  particularly  Exhibits  A-l,  A-2  and  C  which  we 
reproduced  and  attached  in  this  report.  The  contour  lines 
below  Elevation  1320  between  the  Years  of  1983  and  1986  are 
almost  coinside  and  are  further  verified  by  comparison  of  the 
Sedimentation  Range  27  profiles  between  1966,  1983  and  1986 
surveys. 

Solutions 

Structural  solutions  such  as  concrete  retaining  wall  or 
soldier  beam  and  lagging  wall  were  not  considered  because 
they  are  far  more  expensive  and  incompatible  with  the 
recreational  and  serene  setting  of  the  project  site 
envi rnonment .  Stone  protection  for  the  streambank  is 
appropriate  and  cost  effective  for  this  project. 

Based  on  your  design  wave  height  of  3-5',  we  determine  the 
required  D-50  stone  size  is  about  15"  (PennDOT  stone 
gradation  R-7)  and  stone  protection  thickness  is  36". 

Given  the  site  condition,  the  normal  Winter  low  pool  at 
Elevation  1292,  the  normal  Summer  high  pool  at  Elevation  1328 
and  some  exceptionally  high  pool  elevation  (from  November, 
1982  to  January,  1983)  reaching  Elavation  1346.7,  we  feel 
stone  protection  should  be  given  between  Elevations  1320  and 
1350. 

Although  the  highest  water  elevation  reached  at  Elevation 
1362  during  the  brief  Agnes  Storm  in  June,  1972,  we  are  of 
the  opinion  that  stone  protection  above  Elevation  1950  is  not 
justified  for  this  rare  storm  with  recurrence  interval 
estimated  at  between  50  to  100  years. 

A  total  of  five  (5)  alternates  have  been  explored.  Under  each 
alternate,  there  will  be  minor  excavation  with  the  exception 
to  secure  a  firm  anchor  at  the  toe  trench  with  bottom 
Elevation  varying  from  1310  to  1316.  In  each  case  a  stone 
dike  will  be  built  to  Elevation  1332  to  handle  the  normal 
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high  water  elevation  (Summer  pool  at  Elevation  1928  +4'  to 
account  -for  wave  action). 

As  shown  on  the  typical  sections  -For  each  alternate  studied. 
Scheme  1  creates  a  wide  area  on  top  of  the  stone  protection. 
Approximately  one  acre  of  land  can  be  reclaimed  under  this 
scheme. 

Scheme  2  only  attempts  to  provide  basic  stone  protection 
without  any  land  reclamation. 

Scheme  3  offers  a  compromise  between  Schemes  1  and  2. 
Approximately  one  half  acre  of  land  is  created  under  this 
scheme. 

After  discussion  and  meeting  with  your  office,  Schemes  4  and 
5  were  also  explored. 

Scheme  4  offers  a  compromise  b  1  and  3. 

Approximately  0.75  acre  of  land  can  be  reclaimed  under  this 
scheme. 

Scheme  5  is  a  refinement  of  Scheme  2  with  bottom  toe  trench 
moves  down  to  Elevation  1310. 

The  estimated  construction  cost  of  the  five  alternates  are  : 

Scheme  1  -  *621,000 

Scheme  2  -  *596,000 

Scheme  3  -  *640,000 

Scheme  4  -  *680,000 

Scheme  5  -  *784,000 

It  has  been  a  pleasure  of  working  for  your  fine  office  on 
this  project.  Please  advise  us  if  you  have  any  questions  or 
require  additional  information  in  this  final  submission. 

Very  truly  yours, 

Patrick  S.  Au,  P.E. 

President 

Enclosures 
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